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Tectonophysics 



si 'i ridtc i octroi. • 

1,tE CAIIEUN PANAMA 
BASIN AMI THE AEJ WO TECTONICS OP NOKTH- 
ALiTtPNAOl.iTH AMEKU A 

?■ or UcoIoj.cjI Scicnrti. 

ir« i.r.ttHiilv ol Ttuiii Win, Auiim.Tri*, 

a(>,g H» Co-ov N»?ca pLie teundar, 
? b ' fik -iA‘ °« 'he Farillm pljir m ift, Slioc** 

rjl »«*u"e<S m ihe forrrwiion ol ite Panama Basin and 
« cample* nl.i action 0 I plate* m and new north, 
acstern Vwth America. Current plue hounda/ie* 
h»«e been defined, arvl ugmcnii al subducted 
lilhospnere iden tilied though selection ol hipocemral 
*" W ** * , » | conn drt, ng only weli-io-raid 
« m < n lh ? >n . <W l "‘• ch * n ‘* m determinjtioni. 

I* 1 ' pl41e boun<ld, ‘M, bath) metric 
IE. ’ d lhe p « nam «'"*n MhM has aliened the 
™ 5 r ««» of 1>» N«ca plate beneath South 
conliguratien 

at tn» M&dircting litruspheric plate. 

Carols “ ,h ni A |un ' ,lo ° “PA'a'ltR the 

*.arib5ean, Sc-jih American, J( *j Narra nines 
Inst *14, the Panamanian isthmus and nerouiding areas 
compression land a 
lesser degree ol norih-iouth campresnon ) 4 | on . a 
serm ol ihrusi Ujlts iltikiM H* la NE, and ‘he 
Andean ranges ol Eculr, Colombia, and Venezuela 
are mor.ng a, a bide I MlE relal.se to ,he munt 

im? , h ^,r r r P f5 4,on E * »*stem ol dull, 
lollo.mg ih* Irani ol the Eastern Cord, Hera. 

. w. JJ***5“ < pu,I ‘ w ' 5 Jl I' 1 * Panama Batin and 
old Faraliwn plate tu.r become segmented into three 

^» 2 £ 5 Sk?*? 

J. Ctophya. Rea., Pal, paper 1B12I) 

11 W Plate in tonics 

the vvoiiction of the eastern p. MAU1 

nAAiN AMI rur. AIJWiTIEC TONICS op Mufru* 
wfcArfHNviurii America 0 N0RTH - 

•« Ctelowal Scienen 
!* T, “‘" Aininjaui »>« 

Apccading along the Cocev-Naira Nile tound.,1 
e the NraLw* *f IhePwallon plU EsJSStSL 
hat mulled in Ih, lorm.Hon 0 ( the Panam/Ba*^^ 
a ' inptes mlerictrtn cl plates M 
western Vo, r, An,*,*,. P Currcn| g,' 'XL££i 

^** n and legmen Is el subducted 

lifu sphere idem, lied ileeugh Selection J 
Hiraiiem ol eailh^iahei, 

Vi"*' 1 *** ,h "’'* h l“Cdl mechaniTm 

The »*, lienee el r.Ul ptote b«mdwl« 

(raivei, and the Panamanian istlmua IS tflKtad 
lubductien trace la of lhe Nam pliu bmaSi &Jnh 
Am«,ca and determined lha 
ei H* siAdbclmg lntasphart/plaiB. ^ ,l * ur4Wn 

- ^ hngl# triple knclnn lanwaim ik. 

Car, shew,. Joath 

kslea.. the t»anaman,ui„^miiand iwiMAng 2'^ 
are attorn modal mg east-west camprtnMn faJJi"! 
letter degree q 1 norlh. WJrt campretuST? «|™ ! 
truet al Lhruu faults alcAmg N* iagl 

«" Eesadae, Crtambri, grid torn, *5 

South Amer K an pUles, aim * srsleth ol fLai! 
Ipttaamg the front oi the Uslten CdfSlIirrs . ^ 

. Tha Subducted portions ol she p»*an*» 'hum w 
old Patathn plate liars befoms segmaated into three 


pteces recognized m this study. From north to south, 

Inoy are; |i a "Bucaramanga" segment continuous with 
tnr Caribbean sea (loor northwest ol ColoTnblai 3) a 
A.auca" segmer.t continuous with oceanic crust (Naica 
PN'«» currently doing subducted benaath South 
Amenta at the Colombia -Ecuador trench) and J) in 
'Ecuador" segment at me northern end of the 
siDducled lithospheric plate wh,ch is dipping al a small 
angle to the east beneath northern Peru. The 
segmentation ol the subducted plate can be asplamcd 
by the buoyancy ol bathymetric features which hare 
been partially subducted. 

J- Ceophyi . Res., Red, Paper IB1273 

*U0 PUea tectonic* 

OOUnC PLATEAUS, THE FRACHEHTATIOH OP 
COSIUlDtTS ATO H1CVTA1N BUILD INC 
A. Kur (Departoent ot Oaophyelco, 

Stanford Unlveretty, Stanford, 

Cillfornle) and Zvl Ban-Avrohaa 
K»ny anonelou* rise* in today', ocean* cay ba 
eubcerged cooctneotal cruet, detached (roc previous 
eootlninea. ancient Island area, or basBlrlc pile, 
(oiced by hot apota and epreadlag canterB. TiMo 
riM* are embedded In their respective Bovine oce- 
anic plates and are fated to be connoted at active 
«rgtoe. Where euch rt.e. are beloT^n.^ « 
preeent, a.g., it. Baste Rldga. tbaf cause ce*«- 
tlon of volcenira, dt erupt Ion of tbo doungoing alab 
ehUt. In pl.t, boundary Sgufatloo.’ 
Heny peat rises. Including atmaroua continental 
ragtenta, have be.n r.cognlzml vlthla ^nt^S 
bolt, aa allochthonous terrenes. They conatltute e 
P«trlc 0 r l,On |^ t | tb, 0T0R " n ‘ e hBlc " fit the North 
suis 1C f,0a S*? 1 " throu * h veetem North AMrlca 
o!o!»! “VS J, P«° «"d In New Zeeland, ih* 

3 !ir ?V r “ lU "’ th#so b *‘« »■ pueelfaly thT 
thB “«'•»«" «f the ellochthonoui 

At^trLsrs^rss. 1 * 1 

Mmd“?iV , 5 , ' ,,B ' ln,ftt lol, ‘*f«ne. IcM ij! 

SSI ta’.SV" ”• ,tal thB Britton or fragment a 
nay be tho cooaon process or the da format ln„*^v. 
ol etiuntaln building. Subduct uJ ef^W? P 

Condvjna, begUnlnjt srllh a pVir! V br,Bfc «P of 
Teralnn throSgTnl.SJ MtaltaTV ‘L' 1 " 
th# 

for this Z5D Billion v^TLg 11 !*' m "“ 

known, but i n , kind of P * 8 , ' 1 “t 

nantla-utdo Hel^i, pD “ lhi * °* 

continental fragaesti J* cer,led «*c«aee, 

?!5» T F“l<"iloa 

SS;.u^ , S7.{KS m>«— «■•«. 

Ibubej 7 ' ‘"‘frai'itU, Saute Ou*, fA 

'««■ KKUST-S,,^ ;;■“>«= o, . 

• • ,r thqualres define wnei dinaf^i* 1 ? d,pt ' 1 
««l. beneath ihl Sa22lhVV lnt , to • 
■m beneath the u , nro ""d to the 

<f«Pth) ooeu>red*bJiaath l »£V** V*9 M k» •, 

•r - : 


oT activity Is observed. The 
oonoentrAtlon or earthquato fool In the 
TO-50 he depth range In a United region 
benaath the Talaud-Hayu nidge suggest « 
that aonvergenoe bntweon the ere* 
prooeada by shortening within bneeeent of 
the Intervening Moluooa Sea plate either 
than by slip along aha! low dinning plenea 
between the aroa and the aubduated elnb*. 
Published fooel nechanlan solutions 
suggest that hlgh-anglo reverae reultln* 
beneath tho Tolaud-Hayu Ridge generates 
alnost all of the aetamlo energy 
within the collision zone, ln “ 
predominance of shallow reverse end 
strike-slip faulting at the azi* of the 
bilaterally subducting Moluoae 5** 
lithosphere auggosts that stresses ere 
not due to bending Hone and have a large 
horizontal regional oonponent 

perpendicular to the lsland-eros. jne 
geometry and state of stress within tne 
Koluooa Sea Lithosphere requires ■" 
axtornal driving Toroe Tor tne 
oonvorgenaa between the two arcs and e 
atrong degree of aoupl lng between tne 
leland-eree and the aubduatlng Holuooe 
See plate; et lenst at the present stag* 
of oolllalon. 

J. Oeophye. Res., Red, Taper 1I14U 


8170 Structure ol the lithosphere 

AN AN ALTS IB OP CEOID ANOMALIES ACROSS THE 

KEN DOC ISO FHSCTUHI ZONE) IMPLICATIONS rO* 

THERMAL MODELS OP THE LITKOSPHEHE 

R.8. Da trick, Jr. (Graduate School or <«“[£. 

ography, Dal*, of Rhode Island, Sing, toe, * 

Oeoid halgbt increase* in ■ atap-llbjj 
aeroea oceanic fracture eonee due to th, ju» 
position of lithosphere with dlffamat 
density itruceurea. At a rldl*/t remfor. in 
section, the Initial gaold offaet 
aga difference acroBi the fault and la *PP 
■ately equal to 0.15 m/m.y. ot aga 
aaplltuda and shape of this anomaly will 
along the length of a fractura son* d*P*“ “• 
bow the lithosphere cool*. IP th* llt “®'j|7T 
thickens Indefinitely (boundary layer noo ■ 
then the gaold offeet will reMln ueaarsjt" •_ 
though the width of the traneltloo »»» «*“ 

■Ida of the fracture sou to the other w«» 
craaae due to both heat traoafar * cr0 “ . ./ 
fault and aa Increase la the ■*•«»* 

Bompeneatloa. If, however, the llthespne 
eventually approaches a conateot thlqWMe . 
(plate nodal), the total gaold °f ,4 “ 3 B aB«T 
craeea with clue. An aaalyala of allot r , 

altlaetry profile, serosa the Kandooln* 
dona (of feat 25-30 m.y.) lndlcaf.e jao f(B( . 
aaplltude. syetamatlcelly daoroaae fro" . 

four uatare aeroea tbe eastern IyoU»***'r tfc ,. 
tha fractura ions tn about ono o* t * r i , >K _ lt v' t h* 
western (older) part of th.' fault* AltjjT**^ 
geold offset! .cross th* older P* **^ "— a.reet*- 
Mepdoclho frecrura .ooe nay have . 

nated by aa nuch «. 20-25J, thli lag* h , lltbo* . 
In geoid Offset 'strongly ait«eete ttat * ib. 
aphare appnsaohea a constant thLoknew t wck- 
olden part of tha f rectors. *onq. *7* Meld 
tt.se of '100 In flee the pbearyed lain- , ■ 

offaet aloes the Mendocino, but Wth^pH^ 
ties In. the offaet d#tapiU,dtion, ntd 

feranne acroae the older pdrt pf tM ' both 

tho;pr.Mttcb of -r... of •"»“ VmSSJ 
aldaa of the fracture Moa, tbla P 
-•ant* a mfnlBin ear I mate of ' total F* ,*. 
thieiuiei*', 

; J.-,aaqphye. Rea., Rad, Paper 1HJ425 ' 

•! . v t. ' ■ ' • ’ • ‘ • . • 
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^Editorial 


News 


AGU Endowment 

Exhortations on the need for 1 

Mod communications reach us flBiM W 

Itm numerous and varied 

sources. But the need Is particu- VPjti^ 1 
laity important In the dynamic * 

fields spanned by the AGU. 

There are a few individuals who 
Uiriva on reinventing the wheel. ,,JR0 i»R5 

But most of us, although we might 
enjoy such activity, would as likely play chess, bridge, or 
engage In some other challenging and recreational activity. 
Piolesslonally, we need to be aware of the stale of the art 
to be certain we are working on real problems and taking 
maximum advantage of pertinent advances. And when we 
have something to report, we want to reach the widest pos- 
sible audience. The reasons might be considered selfish by 
some: our egos, food for our table, etc. But our work can- 
not impact that of our colleagues If they're not aware of It. 
and no Impact/no promotion. 

Agency reports, journals, symposia, and personal con- 
lads all contribute to the dissemination of information. But 
agency reports usually reach dozens or hundreds of Indi- 
viduals, while AGU journals reach thousands on first distri- 
bution, untold numbers after cataloging by abstract serv- 
ices, and are studied In university libraries for decades. 
AQU-spon8ored meetings are primary vehicles tor Informs- 
fion dissemination through symposia and personal con- 
tacts. Clearly, a strong AGU is vital to our effectiveness as 
scientists. 

AQU has been a strong and effective organization over 
the years and, It is hoped, even without the current fund 
drive would continue in that role. But is 'it is hoped' good 
enough for us In view of the central role of AGU In our pro- 
fession? AGU has slim cash reserves to carry it through 
any of the economic difficulties it might encounter. Even 
though we do not face imminent or sudden disaster, a 
short-term difficulty could initiate a feedback loop of In- 
creased dues and decreased membership If the damping 
coefficient provided by cash reserves is inadequate. And if I 
am unduly pessimistic, wouldn't It be great if one day alt 
msmbers received red (or blue or green) JGR free with 
iheir dues? 

There are many demands on our personal resources, in- 
ducting basic necessities, charitable contributions, and lei- 
sure time expenditures. But surely, participation In the AGU 
fund drive should rank high In priority for scientists In rele- 
vant fields in view of the significance of the activities of 
AGU to their future. And, just as surely, we old timers owe 
a debt of gratitude for the past impact of AGU on our ca- 

R. J. Anderle 
President, Geodesy Section 
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Budget Cuts Jeopardize Space Exploration Guagua Pichincha Volcano 

In the light of 12% across-the-board cuts in lhe second Guagua Pichincha Volcano, north ca 
,6d . e , r J al budgetary action, the announcement by 78.60' W). All times are focal (GMT ~ 

ah 9 ° Management and Budget that the cut to be A small phreatic explosion that pro 

n, 7 on| y 6% a PP 0ars to b0 flood news. August deposited fine tephra as mucl 
notat sll lhe case, even though the reduced three new vents (3-8 m in diameter) 

dud 9 0t would still be above the FY 1981 The new vents formed just east ol a 

Duaget by about 4%, because the first round of budget cuts m In diameter, emplaced In the cente 

trimmed NASA to a bare minimum. The budget had been probably in 1660. Pichincha's horses 
strained afler absorbing the huge first-mission costs ol the crater, about 2 km in diameter and 6i 

space shuttle. The portion of the budget lor the shuttle still the west end ol a 9-km-!ong massif £ 

seems to be reserved, untouchable, basically as it was af- west, In the opposite direction from E 

ter the first budget-cutting round. Further, the shuttle's (population 600,000), which is locate 

costs are rising, and NASA’s budget for lhe following year the volcano. Aerial observers reporlo 

(FY 1983) is subject to larger cuts— a figure ol about $1 bll- activity In the summit crater about Al 

lion has been mentioned. heights of as much as several hundn 

An idea of the severity of impact on NASA’s operations ed in mid-August, and a group that c 

can be had by noting one possible course now being con- early September observed a 200- to 

sldered: to cancel further operation of the Voyager mission. vapor emission had declined to only 

Voyager has been rolling for over a decade, but future op- level by early October. Temperatures 

eratlon costs could be prohibitive. The space sciences maroles in early October were 88 -9 

community is shocked to think that as Voyager heads to- those recorded in 1976. 
ward Uranus and Neptune for the first chance to oblain ob- Seismographs at Quito and al Coti 
servalions, the tracking stations, the receiving circuits, the to the south southeast) recorded a si 
highly sophisticated and delicate instrumentation, which some of which were large enough lo 

have been part of an immensely dedicated effort, might be volcano is In a tectonically octivo zor 

shut off. The spacecraft would get there, but no dale would events was large enough to be deloi 
be obtained. seismic net. Earthquakes on August 

In summary, the proposed budget cuts could mean tho centered near Quito) and August 21 
virtual elimination of space exploration and science Irom terod about 40 km south of the voter 

NASA's program. Not only Voyager could bo lost but tho caili Intensities of 1II-IV in Quito. Srn< 

Deep Space Network, the Comet Halley and Galileo mis* on August 25 nt 0651 and August 2( 

slons, and other missions (such as the International Solar ontly centered about 40 km south ol 

Polar Mission) are in jeopardy of being cut. In fact the en* fell, but residents of Quito noticed nr 

tire planetary science and applications functions, including at 1822 that probably had a nearby i 

the Jet Propulsion Laboratory and other NASA facilities, graphs installed on the north, east, f 

could disappear. In one possible scenario following (he votenno September 25-27 had recoi 

budget cuts, space shuttle and Space Telescope would re- (magnitude threshold about 1.5) ns < 
main. In describing the impact of the second-round, pro- stations were emplaced beginning 2i 

posed budget cuts on NASA's programs. Chemical and En- 1125 km norlh-noriheast. 9 km easl 

gineerlng News (Oct. 5, 1981) slated. . . all ideas for new southwest of the central dome, 
projects would have lo be shelved for some time.' A UNDRO volcanological team of 

The effects ol NASA's budget cuts have already spread Grdnvold. and J. C. Sobroux arrived 

to the European 9pace community. New Scientist (Oct. 1. Chemical analyses of gas samples c 

1981, p. 2) describes NASA's current development as October 5 will be compared lo his ai 

‘NASA's high noon’: lected Irom the same fumaroles in 1 
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fooodsrt bJTSP® San Francisco’s Mission Dolores, whlsh wae . 

todav Th? hfl Fran °'scan padres on June 20, 1778, aa J _®Pf ear f 
jne construction of the present building biBgan In. ,1782. Ad- 


The mood at NASA Is bleak. The space agency did not 
grouse when President Reagan, for the national good.' 
cut into Its plans for lhe rest ol lhe decade. But an 
aura of frustration Is unmistakable. Reagan's financial 
policies have injected an element ol uncertainty into 
the financial equation, and for undertakings that re- 
quire several years of advance planning, uncertainty is 
anathema. 

The reality of a deva9lating budget cut that would elimi- 
nate NASA's programs of exploration ol the solar system is 
difficult to assess. NASA headquarters is preparing a series 
of ‘last stand' proposals to submit lo the White House.— 
PMB SS 


Petroleum Companies Withdraw From 
OMDP 

The 10 petroleum companies that were to split the costs 
of the Ocean Margin Drilling Program (OMDP) (Eos. Febru- 
ary 19 1980, p. 90) with the National Science Foundation 
have withdrawn their support from the projecl. According to 
Allen M. Shinn, Jr„ director of NSF’s Office of Sdenlffic 
Ocean Drilling, the petroleum companies staled that they 
are not willing to support the fiscal 1982 efforts as planned. 
Participation at a future dale remains uncertain. 

The move will indefinitely delay OMDP, Shinn told Eos. 1 
don’t think we [NSF] can continue with the program as It is 
outlined now,' he added. 

OMDP was to be a joint Industry-government venture to 
explore the geology and, Indirectly, lhe petroleum P[°®* 
pects of the continental slopes and the ocean J iar 9 l [ 18 - 
joint program, which would have Involved much engineer- 
ing Innovation, was promoted by the Carter 
In particular, Frank Press, now president of the Naliona 
Academy of Sciences, worked to achieve acceptance of 
the government-industry program, Qwe^nt and Indus- 
try were to split the first-year co9ts of $25 million. II ap- 
nggrg that only government funds will be available now. 

P In August, NSF reorganized Its drilling programsJEos, 

September i._p. PLUS’S® !!!*^i. e “ P nHon. which 

tar 


Guagua Pichincha Volcano, north central Ecuador (0. 17 S. 
78.60' W). All times are local (GMT ~ 5 hours). 

A small phreatic explosion that probably occurred in mid- 
August deposited fine tephra as much as 1 km southeast of 
Ihree new vents (3-8 m in drams ter) in the summit crater. 
The new vents formed just east of a lava dome, about 400 
m in diameter, emplaced in the center of the summit crater, 
probably in 1660. Pichincha's horseshoe-shaped summit 
crater, about 2 km in diameter and 600 m deep, occupies 
the weal end of a 9-km-long massif and is breached to the 
west, in the opposite direction from Ecuador's capital Quito 
(population 600,000), which is located at the east fool of 
the volcano. Aarial observers reported Increased fumarolic 
activity In the summit crater about August 20. Plume 
heights of as much as several hundred meters were report- 
ed in mid-August, and a group that climbed the volcano in 
early September observed a 200- to 300-m-htgh plume, but 
vapor emission had declined lo only 2-3 times its normal 
level by early October. Temperatures of summit crater fu- 
maroles in early October were 88°-90X. comparable to 
those recorded in 1976. 

Seismographs al Quito and al Cotopaxi volcano (60 km 
to the south southeast) recorded a series of earthquakes, 
some of which were large enough lo be felt. However, the 
volcano is In a tectonically octivo zone, and none of those 
events was large enough to be delected by tho worldwide 
seismic net. Earthquakes on August 12 nt 0804 (probably 
centered near Quito) and August 21 nt 071 6 (probably cen- 
tered about 40 km south of the volcano) find Modiftod Mor- 
caili intensities of tll-IV In Quito. Srnallor events rocoidod 
on August 25 nt 0651 and August 2G nl 1311, both appar- 
ently centered about 40 km south ol the volcano, woro not 
fell, but residents of Quito noticed an event on August 20 
at 1822 that probably had a nearby epiconter Seismo- 
graphs installed on tho north, east, and south Hanks of lhe 
volcano September 25-27 had recorded no local seismicity 
(magnitude threshold about 1 .5) ns of Octobor 7. Dry tilt 
stations were emplaced beginning 28 Soplember al silos 
1 1.25 km norlh-noriheast. 9 km east, and 7.25 km south 
southwest of the central dome. 

A UNDRO volcanological team of John Tombim, Kail 
Grdnvold. and J C. Sabroux arrived in Ecuador October i. 
Chemical analyses of gas samples collected by Sabroux on 
October 5 will be compared to his analyses of gases col- 
lected Irom the same fumaroles in 1 976. 

The last major eruption Irom Guagua Pichincha occurred 
in 1660. when 40 cm of ash fell on Quito and nuees ar- 
dentes flowed down the west flank. Several minor phreatic 
eruptions were reported in the 19th century, the most re- 
ceni in 1881. 

information contacts: Minard Hall. Escuela Politecmca. 
Casilla 2759. Quito, Ecuador; J. C. Sabroux. Centre des 
Faibtes Radioaclivites. CNRS. 91190 Gif Sur Yvette. 
France; National Earthquake Information Service. U.S 
Geological Survey. Stop 967, Denver Federal Center. Box 
25046, Denver. Colo. 80225. 3 
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Dynamics Explorer Now Operational 

The Iwo Dynamics Explorer satslliles, launched from the 
Western Test Range at Vandenberg Air Force Base in Cali- 
fornia into separate polar orbits, are now fully operational 
(see EOS. 86, p. 633, August 25). Although the spacecraft 
did not achieve the planned orbit because of a short burn 
of the second stage in the Della launch vohlclo, the scien- 
tific instruments aboard both satellites are operating. NASA 
expects that all major scientific objectives ol the mission 
will be achieved. 

The lower orbiting DE-2 obtained science data for 12 
days after Its instruments became operational in late Au- 
gust. Science operations were resumed September 4 after 
the spacecraft had been repositioned 1 80° to permit proper 
instrument cooling. This maneuver must be performed ev- 
ery 6 months, owing to the spacecraft s altitudinal relation- 
ship to the sun. 

The higher orbiting DE-1 had all Instruments activated 
over the last weekend in August and reeled out 63 of the 
100 m (206 of 328 ft) of (he long wire antonnas on board. 
The 6-m (19 fl) Astromast booms were also erected. 

In the process of activating the antennas and booms, the 
spacecraft's spin rate dropped from 64 to 9 rpm. Magnetic 
torqulng will be used to increase the spin rate to the de- 
sired 16 rpm, scientists said, at which time the wire anten- 
nas will be extended. 

The satellites are In coplanar orbits and are designed to 
provide an understanding of (he processes by which ener- 
gy from the sun, in the form of light waves and matter, 
flows through intorplaneiary space, enters the region 
around the earth controlled by the magnetic forces from the 
earth's magnetic field (magnotosphere), and eventually is 
deposited In the earth’s atmosphere to produce the aurora 
(northern tights), affect radio transmission, and perhaps in- 
fluence basic weather patterns. (Source: NASA .) — PMB & 


Tracking Down Geothermal Waters 

Two geochsmlsts say that measuring gas ratios in geo- 
thermal waters that have surfaced from deep within the 
earth can help pinpoint the hottest spot In a geothermal 
reservoir. The technique avoids Inserting long thermome- 
ters or drilling deep holes Into the earth. 

When water falls as rain or flows In rivers and lakes, It 
picks up from the atmosphere such gases as nitrogen, oxy- 
gen, and argon, explain David Norman, assistant geophys- 
ics professor at the New Mexico Institute of Mining and 
Technology, and Carl Bernhardt, a graduate student. As 
the water sinks Into the earth and heats up, most of the at- 
mospheric gases bubble off. Then, the water absorbs other 
gases such as helium and carbon dioxide from the sur- 
rounding rocks and soil. When this hot water rises to the 
surface by convection, Norman told Eos, it cools rapidly but 
retains its underground gases. By calculating the ratios of 
carbon dioxide to methane In the water that has risen to 
the surface, the temperature of the water when it was deep 
within the earth can be estimated, the geochemists say. 
This new method could help tap with precision economic 
geothermal reservoirs. 

Finding a reservoir for exploration Is not sufficient, say 
Norman and Bernhardt, because hot geothermal waters 
can flow laterally within rock fractures for kilometers before 
surfacing. Drilling for geothermal waters Is expensive; the 
technique using gas ratios could reduce drilling errors, they 
say. 

Norman and Bernhardt, while working on a broader study 
of gases related to geothermal waters, found that by mea- 
suring several ratios, they could locate precisely the hottest 
geothermal spot In a given region. Their work was conduct- 
ed partly in the Lightning Dock area of southwest New 
Mexico, site of previous geothermal work. The gas ratio 
technique agrees with previous geothermal exploration 


studies on the location of the hottest geothermal spots 
they report. 

The gas ratios used by the New Mexico team are carhn 
dioxide to methane, helium to nitrogen, helium to araon 
carbon dioxide to nitrogen, and carbon dioxide to araon' 
The total percentage of carbon dioxide In the. gases i s a ’iw 
a clue, gg 80 


Geophysicists 

James F. Fitzgerald. Jr., 32, was awarded posthumous 
his doctoral degree at the University of Idaho commence- 
ment earlier this year. He joined AGU In 1969 as a student 
member of the Volcanology, Geochemistry, and Pelrofoov 
section. He was killed In the May 18, 1980, eruption ol 
Mount St. Helens. 

David W. Steams has been appointed Interim dean ol 
the University of Oklahoma’s new College of Geosciences 
a major component of the university's proposed $30 million 
Energy Center. Before becoming the university's first Mon- 
nett professor of energy resources In September 1980 , 
Stearns was professor of geology at Texas A&M's Center 
for Tectonophy8ics. 

Murray B. McPherson, 61 , died on August 20. A member 
of the Hydrology section, he joined AGU In 1975. He was a 
former chairman of the AGU Committee on Urban Hydrolo- 
gy- 

Charles Qlll Morgan, 74, died on August 8, 1980. He 
joined AGU in 1946 as a member of the Seismology sec- 
tion. 

James A. Peoples, Jr., 70, a former AGU Fellow, died on 
December 12, 1980. He was editor of the Journal of Geo- 
physical Research from January 1959 until December 
1966. He joined AGU In 1939. 


New Publications 




Climate Change and Society: 
Consequences of Increasing 
Atmospheric Carbon Dioxide 

W. W. Kellogg and Robert Schware, Westvlew, Boulder, 
Colorado, xii + 178 pp., 1981, $15.00 (hardcover), $8.00 
(paperback). 

Reviewed by H. E. Landsberg 

Recent years have seen a large number of books, some 
by single authors and some by many authors, on man- 
made Influences on climate. Examples for 1980 are one by 
Bernard and one edited by Singh and Deepak. These fully 
or in part address the potential effect of Increasing carbon 
dioxide in the almosphere. That Increase Is an established 
fact and its anthropogenic origin by the burning of fossil fu- 
els and deforestation is undisputed. The same cannot be 
said about the consequences, although there Is reasonable 
agreement that it will lead to a warming of the lower almo- 
sphere on a global scale. The great merit of the book by 
Kellogg and Schware is that II stresses all the uncertainties 
that remain. Walter Orr Roberts in his foreword, which pro- 
vides the motivation for the survey, already states that 
magnitude and timing of a C0 2 effect are uncertain. But he 
also outlines that the potential impact on the food supply In 
a world with a growing population makes concern with the 
problem imperative. 

Another happy circumstance Is that Kellogg, a scientist 
with long experience in the study of atmospheric energet- 
ics, Is teamed up with a political scientist, who is far better 
qualified to judge the societal and economic problems than 
would a meteorologist. The authors. In an overview, show 
dearly how Targe are the complexities. The beginning chap- 
ter then shows, perhaps too briefly, the nature ol the study 
or climatic changes (natural) and alterations (man made). 

More explicit Is an exposition of impacts ol climatic change 
on crops, water supplies, live stock and fisheries, health, 
and recreation. A further substantial chapter Is devoted to 
the question ol how to cope with the potential evil effects of 
Increasing atmospheric C0 2 . Are there viable alternatives 
to fossil fuels for energy production? Are there viable strat- 
egies to reduce the influx of this gas into the almosphere? 
Can international agencies, international agreements, end 
international cooperation mitigate the menace? And what 
can be done lor the developing nations that need vast addi- 
tions to their energy consumption to Improve their econom- 
ic status? It is valuable to raise these questions, but the an- 
swers remain obscure. Some of them given in the book are 
either naive or likely to be ineffective. The discussion of In- 
ternational efforts In the environmental field Is very valu- 
able. however, because It Is usually omitted in such trea- 
tises. 

Three appendices give background information. It might 
have been better to have IncTuded the information in the 
main text because Ihoy superbly Illustrate the uncertainties. 
Can we be sure that readers will pay attention to appendi- 
ces? The (tret shows the problems with predicting future 
energy use. The second compares (he predictions of a 
number of climate models developed up to early 1980. 

There are more of them now. with considerable disagree- 
ments among them. The text points out Ihe crucial rote of 
Ihe ocean, which Is as yet Incompletely modeled. That role 
is nol only thermal inertia, as stated, bul also Involves the 
mixing depth of the CO a . The third appendix attempts to 
get a better handle on possible distribution of Ihe climalfc 
elements over the earth in case of global warming. Part pf 
this to from an earlier reconstruction of th? alUlhermal peri* • . 
od of the Holocene by Kellogg. The us? of Ihe much j,-"- 
shorter interval of modem records is not convincing be- •*. 


cause they do not really compare conditions when the 
whole globe was colder or warmer. Single years will not re- 
flect equilibrium conditions. There are invariably compensa- 
tions. 

The book has a very complete coverage of the English- 
language literature, cited at the end of each section. With 
one exception oi a classical 1903 book by Arrhenius no for- 
eign language title is cited. Actually, Arrhenius published 
the Idea of the effect of ‘carbonic acid' contents of the air 
on the temperature of the earth’s surface seven years earli- 
er ( Phil Mag., 41, 237-276, 1896). The complete omission 
of significant work In Russian language Is regrettable. Even 
the important work by Budyko has been ignored, even 
though two of his books have been translated into English. 
One of these was published by AGU. ( Climatic Changes, 
AGU, Washington. D.C., 1977). 

Anyone who wishes a quick orientation on the atmo- 
spheric C0 2 problem can obtain it from this book. It also 
covers the national and international plans to study the 
whole problem ol climatic changes and their impacts, espe- 
cially the World Climatic Program Inaugurated by the World 
Meteorological Organization. 

H. E. Landsberg Is with ihe Institute for Physical Science 
and Technology, University of Maryland, College Park 
Maryland. 


Optical Mineralogy: The Nonopaque 
Minerals 


w. R. Phillips and D. T. Griffon, W. H. Freeman. San Fran 
dsco, Calif., xi + 677 pp., 1980, $39.95. 


Reviewed by Steven M. Richardson 


the book (266 pages) consists of tables of minerals ar- 
ranged, following Larsen and Berman’s example, in order 
of Increasing Index of refraction (n, n„. or %) for use as de- 
terminative tools In the laboratory. These span two pages 
for each mineral entry and convey considerably more diag- 
nostic information than Larsen and Berman. Most helpful, 
especially for obscure minerals, Is that each entry makes 
an abbreviated reference to an extended work where you 
can learn more about the mineral. 

As with any publication, there are flaws, but, in my opin- 
ion, none are fatal. The section on amphiboles, for exam- 
ple, continues the use of species names like barkovlkite 
and ferrohastingsite that, though well entrenched, have 
now been decanonlzed by the IMA Commission on Mineral 
Names. Such slips and a truly minimal number of technical 
errors do not detract from the overall positive Impression 
this book makes. There is room for Improvement, perhaps 
by the addition of a short Introductory chapter on the optical 
conventions to be followed (angles like XAc, for example, 
are given negative values If they are measured In the ob- 
tuse angle between crystallographic axes). This Information 
Is to be found In their earlier book, Mineral Optics: Princi- 
ples and Techniques, but could profitably be recast here in 
the Interest of providing a single comprehensive reference. 

Finally, though It seems trite In a review these days, the 
price could be cut by about 50%. At $39.95, this book 
makes an excellent desk reference, but I cannot recom- 
mend requiring It as a textbook, and I’m certainly not gang 
to be nonchalant about Ihe Inevitable Immersion oil stains 
on my personal copy. I will use It, though, and I recom- 
mend It to any serious student of optical mineralogy- 

Steven M. Richardson, Department of Earth Sciences, 
Iowa State University, Ames, Iowa. 


. uw iuu Sl iioavny usea conmDution that Esper 

Larsen or Harry Berman made to the field of mineralogy 
was ihelr volume entitled The Microscopic Determination of 
■ N ^H? P f. que Mlnerals ‘ published in 1934 as USGS Bul- 
, n 84 f - M y own copy, now dog-eared and stained with 
rnnnerslon oils, has long since justified the dollar I paid for 
H 15 years ago. Unfortunately, the Larsen and Berman la- 
bles are now out of print and unobtainable by budding mfn- 

fhfl fl?I S 9 J? add ’ ,s lha other s,andard work of 

S’ W, 1?® 118 Bsmsn,s of Optical Mlneraology, II: De- 
wrfpftons ol Minerals. In this conspicuous gap, philips and 

r e , atGd 8 naw bocM that lh ®y hope will be- 
come the logical successor to both of these classic vol- 

UIT10S. 

Their book Is written In two sections. The first (398 paaes 
tong) contains detailed discussions of Ihe common non- 9 

S U ^rh ' S!" I 9 m,nera,S ’ plU8 pyr,le ’ ^gnellte, and 
™ ^ ugh opaque ' W0r0 apparently too common 
nan^^i^ 888 arTanged according to Ihe order of the 
Dana system, and each is neatly organized around a stan 

Composition and Structure, Phw- 
toal Properties, Color and Pleochrolsm, Form, Cleavaae ^ 
Birefringence, Twinning, Interference Figure, Optlcamrien 
to? ^ nflUl8h,n9 Fealure8 ' and Occurren^ MMt valu- 
fnnf f avera §® uaer ar ® thB excellent crystal draj 

< 0r SOma mlnerate ) stere^raphlo pro- 
jections that accompany each descriptor,. Thouoh a IIH « 

.a^ssssss^: 

are a so .accompanied by black and white 8 ' 

shwing the minerals (n representative thltf^^f^Ap ' 

major. m|neral groups (e.g., pyraxS f or *Y 
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HSolfera classified space for Positions 
SSTposlBons Wanted, and Services 
JSr Courses, and Announcements. There 
jStecoiHits or commissions on cleBsifled 
*?. Im type that is not publisher's choice Is 
SgKal display rates. EOS Is published 
Son Tuesday. Ads must be received in 
Monday 1 week prior to the date ol the 

K?tosds with box numbers should be 
lumuBd to: Box American GeophyBlcal 
JJJ 2000 Florida Avenue. N.W.. Washington. 

DC 20009. 

POSITIONS WANTED 
Rates per line 

14 times— $1 -00. 6-1 1 times-$0.75, 

12-28 tlme8-S0.55 

POSITIONS AVAILABLE 
Rates per line 

14 thiea-$2.00, 0-1 1 times-$1 .60. 

12-28 Hme8-$1 .40 

SERVICES. SUPPLIES, COURSES, 

AND ANNOUNCEMENTS 
Rales per line 

1-5 thies-$2.60, 6-11 tlmes-$1 .96, 

12-28 Umee-$1. 75 

STUDENT OPPORTUNITIES 

For special rates, query Robin Little, 

800-424-2488. 


POSITIONS AVAILABLE 

Hiyiloal/Coaatal Oceanographer. The 

drier tor Coastal Studies. Scrlpps Institution of 
Oceanography, has an opening for a physical, 
coastal oceanographer to conduct research in an 
ongoing program of Innovative sediment manege- 
mart technology with emphasis on sediment re- 
tponsa to the forcing functions of waves, winds and 
currants. The Incumbent will select and publish on 
wearch projects into fundamental physics of 
coastal and harbor sedimentation and advance al- 
ternatives to current coastal engineering practices. 
Appointments are for 1 or 2 years (renewable) at 
the postgraduate research or assistant research 
level. Qualifications lor postgraduate research level 
sb PhD or equivalent In physical oceanography/ 
coastal processes and/or applied phyelca/mechan- 
o*llh emphasis on granular/fluld mechanics. Ap- 
pointment at the assistant research level requires 
ihe above qualifications and a demonstrated pubtl- 
etton record. Salary from $18,138 to $25,20D com- 
mensurate with qualifications. Submit letter of Inter- 
est including resume and at least three names of 
hfcwces before 1 December 1981 to: Dr. D. L. 
taan. Director. Center lor Coastal Studies. 

Soippe Institution of Oceanography, University ol 
Ctitomfa at San Diego, La Jolla, California, 92093. 
Request position profiles at the eamB address. 

An equal opportunlty/afllrmatlve acton employer. 

toff Sclent Is ts/Sol entitle Programmers. Re- 

w*reh& Data Systems, Inc. haB openings avall- 
tor Sian Scientists and Scientific Programmers 
to work In areas Involved In the processing and ap- 
PSoatfon of data Irom satellite based remote eens- 
hg Bystems, Particular needs Involve the study of 
tfmspherlo dynamics specifically aa It relates to 
to dratosph e re/lrop oa ph e re Interface, stratospher- 
ic composition and dynamics and dynamic teBd- 
tack mechanisms. Othar needs exist In the areas 
duWaltiiude compulation, objective analysis and 
raw™ transler. Successful candidates will have 
“advanced degree In meteorology, phyalce, ae- 
™'°my or mathematics with a strong computer 
“forare background particularly on IBM equlp- 
JJJ* Sand resume In confidence to: Research & 
“toSyBteme, Inc., 9420 Annapolis Road, Lan- 
Maryland 20706. Telephone: (301) 460-0001. 

55“*®" QeodlUo Survey, NOAA. The Na- 

«« Oceanic and Atmospheric Administration 
^°AA) announces a Senior Executive Service Va- 
lor the position of Director, Geodetic Re- 
jwjw end Development Laboratory (GRDL) In the 
Geodetic Survey, a component of the Na- 
Ocean Survey. The duty location le Rockville. 
^Ttend. The salary range Ib $47 1 8B&-$50,1 12.50 
Dulles Include providing technical and 
ywnotrailva supervision over employees and ao- 
* , Q RDL; advising officials on tha state of 
JJJ™ knowledge In geodesy and making recom- 
for research and development; exerda- 
**4 technical knowledge of contrlbut- 
to professional Journals and making 
£*«TOUona el national end International meet- 
eaiw ^ HdvWn 8 and consulting scientists and ex- 
Improvement of geodesy and related 
«Pw1ence In management of scientific pro- 
I®"* 1 fltodesy, and solid earth sciences Is re- 
Apply to: NOAA/NOS-BOOl Executive Bou- 

^Kr*'' 1116, Mary1and 20B6Z - Attn: MB/ 

fe an equal opportunity employer. 

el Tannaasee, Knoxville/Faouh 

8daiv«. TTl8 Department of Geo logical 

(M ain Campus of the UT System) Invllea 
a l !* tWo or three tenure track teaching/ 
effective September 1, 1982. . 
jortu-T^^enls will be at the assistant or aa- 
"p^ProleBsor level in: 

^^Mimentology or Low-Temperature Gep- 

w^k, p,,r ?'?oy 

or Mineralogy. : 

of an actvjT " ^ked. Duties will Include purelilt 
program as well as teaching 
and undergraduate levels. 
0iVBn 'hose with documented re- 
tocinSSSln 5?' Applicants wllj.be Interviewed at 


5 P °r , " B ? In Chtm,oal Oeeanogra. 
Phy. California Institute of Technology, Dlvtolon ol 
Geologtoal and Planetary Sciences. The position of 
research lellow Is being offered at Caltech for re- 
search in oceBnography. Investigation of the Isoiop- 
to composition of neodymium and rare earth abun- 
dances in sea water and eetfimeniB Is now being 
carried forward. The mechanism of Injection of REE 
Intosaawater will be studied. The differences In 
Nd/ ,M Nd In various water masses (Plepgras ol 
al., Earth and Planet Scl. Left. 46. 223-238 end 
Plepgras and Waeserburg. Earth and Planet. Sd 
Lett SO, 128-138 (1980)1 now being carried for- 
ward as an exploratory venture in order to deter- 
mine the origin and chemical behavior of REE In 
the ocean and the potential use of ,41 Nd/ ,M Nd as 
a tracer. The laboratory faculties tor sample prepa- 
ration and analysis ere fully functional and wUI be 
available. Applicants should have training In ocean- 
ography end a good perspective on general physi- 
cal oceanographic models. 

Send resume and references lo Professor G. j. 
Waseerburg. Lunette Asylum, California Insfitule of 
Technology. Pasadena, CA 91 125. 

Caltech la an equal opportunHy/afflimathre action 
employer (M/F/H). 

Petrologlsti Northern Illinois University. Ap- 
plications are Invited for e tenure track position In 
Igneous or metemorphlc petrology al the assistant 
or associate professor level beginning either Janu- 
ary. 1982 or AuguBl, 1982. A Ph.D. degree Ib re- 
quired and post-doctoral research experience Is 
preferred. The successful candidate wUI be expect- 
ed to pursue an active research program, leach at 
the undergraduate and graduate level, and direct 
Masters and Ph.D. graduate research work. Facili- 
ties housed within the Department of Geology in- 
clude a tolly automated electron mlcroprobe, SEM. 
solid-source end gas-sourcs mass spectrometers. 

AA, XRD, and XRF. To receive toll consideration, 
please send resume, statement of research Inter- 
ests, end the names of three references, by No- 
vember 1 . 1981 , to Jonathan H. Berg, Search Com- 
mittee Chairman, Department of Geology. Northern 
Illinois Untvemlty, DeKalb, Illinois, 60115. 

An equal cpportunlty/afflrmatlva action employ ar. 

Seismologist, Applications are invited tor a 
postgraduate research position In seismology at the 
Scripps Institution of Oceanography. Applicants 
specializing in all areas of seismology will be con- 
sidered, although preference will be given to recent 
graduates Interested in seismic wave propagation, 
particularly as applied to the oceanic environment 
and digital signal processing. The position has a 
duration of one year, with the possibility of exten- 
sion to two years, and an annual stipend of 
$18,980. Pieoae Bend resume Bnd three references 
to either Dr. Thomas K. Jordan or Dr. John Orcutt. 
A-015, Geological Research Division. Scripps Insti- 
tution of Oceanography. La Jolla. CA 92093. prior 
to 1 December 1981. 

Scripps Institution of Oceanography. University of 
California, Sen Diego is an affirmative adlorVequal 
opportunity employer. 

Faculty Positions. Arizona State University. 
Department ol Geology. Applications ere invited lor 
two tenure-track faculty poBltlonB. one at the assist- 
ant professor level and one at toe associate level, 
beginning in AuqubI ol 1982. One ol these posi- 
tions requires a cahdldals with Interests in applying 
modem solid elate science to geological phenome- 
na. The selected candidate should develop an ac- 
tive research program Bnd may use the extensive 
opportunities offered by ihe Facility lor High Reso- 
lution Electron Microscopy at ASU. Teaching duties 
will Include undergraduate mineralogy. Candidates 
for the other position should complement and ex- 
tend existing strengths In the department. Possible 
areaB Include low temperature geochemistry, heavy 
Isotope geochemistry, sold earth geophysics, tec- 
tonophyslca. and related llelda. The ability to uae 
modem techniques In both Raid and laboratory 
studies and to integrate dh/erae appi reach* Is 
hlnhly desirable. PIbbbb Bend a detailed statement 
of research and teacNng Interests and a rasu™ 
with names of four references to DavW Krfneley. 
Department of Geology. Arizona State University, 
Tamos AZ 85287, by January 15, 1982. 

Arizona State University fe an equal opportunity/ 
affirmative action employer. 

Visiter Appointments! NCAA. Visitor Ap- 

caisssaggisSsr- 

the names of three scientists familiar wmmo'r 
work and a statement oi their research 
plications rrniBt be received tyJS ‘^"Sl^Hiah 
SldtheY should be sent to: VMM 1 ^ 

ari equal opportunlty/af- 
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Centro de Investigacibn y Desarrollo de 
Petrdleos de Venezuela S.A. 


INTEVEPg S.A. 

INTEVEP,S.A.is the Research and Development 
Center of Petr6!eos de Venezuela, S.A.. The 
Center carries out applied research in the areas 
of petroleum exploration, production, refining 
and petrochemicals. 

Immediate openings exist In Caracas, Venezuela 
for experienced geologists, geophysicists 
and engineers specializing In rock mechanics. 
Candidates should have a Master's and/or 
PhD degree. Bilingual (English/Spanish) 
candidates preferred. Primary responsibility 
will be the setting up of a laboratory to study 
the behavior of rocks and/or unconsolidated 
sands that contain oil. 

Please submit a resume to the address below 
no later than December 31, 1981. 


Petrologlst-Eoonomlo MlnereloglsbUnlvsr- 

alty of Oklahoma. Applications are invited far 
a lenuie-lreck position, effective September I, 1982 
at Ihe assistant prolessor level. In petrology and 
economic mineralogy. The successful applicant la 
expected to teach graduate courses In hi&'her spe- 
cialty, to help leach undergraduate courses In mln- 
eralogy-optlca-petrography, and to pursue an active 
research program. Consulting and Interacting with 
mining companies are encouraged. 

The University ol Oklahoma has mada a major 
commitment lo diversify the program in the School 
of Geology & Geophysics. Aa a result five tenure- 
track positions are open for the fall of 1982. Six 
new faculty were added to the School In the fall of 
1981 (bringing toe total tolHime faculty to 15), and 
an additional six positions will be available during 
1983-1985. A new bulling that will houBe IhB 
School Is In toe design stage, and the successful 
applicant will participate In equipping H. 

The Ph.D. degree Is required for this position. 
Preference will be given to petrotogteta with a 
strong chemistry background and with a demon- 
strated Interest In Ihe economic geotagy of metalfc 
and non-metelllc mineral deposits. Qualified appli- 
cants shoukJ arrange to send transcripts ol a5l col- 
lege and university work, resume, statement of re- 
search Interests, and three letters ol reference to: 
Dr. Matyelten Cameron. School ol Geology and 
Geophysics, University ol Oklahoma, Norman. 
Oklahoma, 73019. Deadline for applications la De- 
cember 31, 1981. Faculty membera Irom the 
School will be interviewing at Ihe November G.SA 
meeting in Cincinnati, Ohio, and at the December 
A.G.U. meeting In San Frandsca California. 

The University ol Oklahoma does not discrimi- 
nate on Ihe basis ol race, or sex, and M an equal 

opportunity employer. 

EARTH SCIENCES — 

The Lamont-Doherty Geological Ob- 
servatory of Columbia University In- 
vites scientists interested In any field 
of the earth sciences to apply lor the 
following fellowships: two poaldoctor- 
al fellowships, each awarded for a 
period of one year (extendable to 
two years In special Instances) be- 
ginning In September 1982 with a sti- 
pend of $22,500 per annum. Com- 
pleted applications are to be re- 
turned by January 16, 1882. 
Application forms may be obtained 
by writing to thB Director, Lamont- 
Doherty Geological Observatory. Pal- 
isades, New York 10964. Award an- ; 
riouncements wjll be made February 
2B, 1982 or shortly thereafter. 

The Observatory alBO welcomes ap- 
plications .from candidates for post- 
doctoral research associate positions 
In this dlsoIpHns. 


INTEVEP S.A. 

750 Welch Road, Suite 204 
Palo Alto, CA. 94304 


University of Leeds-Tsotope Qeologltt. 

Applications are invited lor a posl ol Postdoctoral 
RESEARCH FELLOW in the Department of Earth 
Sciences lor a fixed term of up to two years. Tha 
research programme of the Isotope Geology Group 
in me Department includes geochronology oriented 
particularly towards evolution ol metamorphic bells, 
and applications of radiogenic isotope geochemistry 
to petrogenetic problems and the present state and 
past history ol the earth's mantle. Equipment avail- 
able includes two solid-source mass spectrometers 
[Micromass 30 and isomass 54) for Sm-Nd. U-Pb, 
Rb-Sr and REE determinations and two MSIO's for 
K-Ar and “Ar/^Ar with supporting chemical facili- 
ties which are dedicated to these programs and to 
projects in oceanic isotope geochemistry. The suc- 
cessful applicant will be expected to initiate work In 
one or more of these Helds and to collaborate in 
appropriate current projects. Salary within lha 
range E6070-€f0ifi0 according to age, qualifica- 
tions and experience. Informal enquiries may be 
made to Professor J. C. Brfden. Further particulars 
and application forms (if desired) may be obtained 
Irom the Registrar. The University, Leeds LS2 9JT. 

UK, quoting reference number 4fi/2aHG. Closing 
dele for applications 30 November 1981. 

Quaternary Sedimentation and Taetonlea 
or G e op h ysics. The Geology Department al 
Miami University invitee applicants for a posrtton In 
either the Retd of Quaternary sedimentation (includ- 
ing glacial deposits) end tectonics or the field of 
geophysics. This position to to be Hied a! lha As- 
sistant Professor level beginning in August. 1982. 

Tha successful candidate wW leach both under- 
graduate and graduate courses, must possess the 
Ph D. degree and have documented ongoing re- 
search to be considered Tor tha tenure beck posi- 
tion. 

Quaternary Sorfmontabon and Tectonics. Ideally 
appUcania should have research and teaching inter- 
ests in: ( 1 ) basin development end recent lectontee; 
(2) Quaternary sediment transport and OeposlUonal 
processes including ttit deposition; and (3} geomor- 
photogy. 

Geophysics. Applicants should have research 
and teaching interests In; (1) relations between 
crustal structure and basin end continental margin 
evolution; or (2) general geophysics to Include ar- 
ses from among seismology, geomagnetism, gravi- 
ty. electrics] or hesl-ffow studies. 

VlalUng Aeeletant Professorship In O oolo- 
gy. The Department etso invites appecante lor a 
vMting assistant professor position beginning In 
Auguat 1982 . The position tool i to 3 ysar duration 
and te nontenure tradL Tha aucceeefut candidate . 
must have the Ph D, and vrtl be responsible tqr 
teaching introductory-teval courses os Weil u ' 

■ teaching and sludy In the person a area of research 
Interest- This area is unspecified. The successful. , 
applicant win be chosen on the baste of quafiffca- 
. Done and ability to Interact with researchers cur-, 
rantiy on the staff. 

Applicants should send a rasumd, transcripts. . 
three (3) letters of reference and on outHne of 
teaching and research tote teste to: Or. A. Dwight . . 
Baldwin, Jr., Chair. Geology Department, Miami : ' 
University. Oxfprd, Ohio 45065. 

. An equal opportunity/effirmaUva action employer. 
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The Caswell Silver 

Distinguished Professorship in Geology 

THE UNIVERSITY OF NEW MEXICO 

The Department of Geology of tho University of New Mexico Is pleased 
to Invite nominations or applications for the Caswell Sliver Dlslln- 
gulshed Professorship In Geology. This endowed professorship shall be 
awarded for periods ol up to two years to earth scientists of distin- 
guished accomplishment and International reputation. The professor- 
ship may be held by sclentisle of all specialties of the earth sciences In 
the broadest sense, and the major criterion for selection Is that the In- 
dividual be an active, productive leader in his or her field ol research. 
The recipient must carry oul a vigorous research program while In resi- 
dence at UNM. The recipient Is expected to Interact with the faculty and 
students of tha Department and to provide one or more seminars, In an 
advanced topic of hlsfher choice, during each academic year. The Foun- 
dation will provldo unusually advantageous remuneration commen- 
surate with the distinguished nature of the appointment. In addition, a 
generous allocation for travel and operating expenses (to Include secre- 
tarial support, analytical services In department laboratories, use of field 
vehicles, and preparation of manuscripts) will be provided. 

Applications or nominations should Include a detailed resume and brief 
statement ol major research accomplishments. Applications or nomina- 
tions should be forwarded lo: 

Rodney C. Ewing, Chairman 

Department of Geology ffmlllu t? 

Unlvorslty ol New Moxlco 
Albuquerque, New Mexico 87131 

The deadline lor applications la January 1, 1982. 

Tha Caswell Silver Foundation la an equal opportunity employer. 


University ol Maryland /Faculty Posi- 
tion. Tho UmveraHy ol Maryland Invites applica- 
tions from highly qualified scientists for a tenure 
back faculty position at the assistant or associate 
professor level In the Department of Meteorology. 
Candidates must have a Ph D. in meteorology, 
physics, engineering or chemistry and have an 
area ol specialization that win enable them to lead 
a research program in environmental physics and 
air pollution The roseorch activity of the candidate 
should complement the mo too ro logical research ol 
the Department and continue the strong intoractlan 
in (he physical scrences across departmental linos. 
Duties will Include teaching senior graduate 
courses related to environ menial physics and air 
pollution and developing an active research pro- 
gram Salary will tie commensurate with qualifica- 
tions and oxpertenca. All applicants should send 
curriculum vitae, a brief statement of research inter- 
ests and names, addresses and telephone num- 
bers of those professional references to: Professor 
Ferdinand Baer, Chairman. Department of Meteo- 
rology. Uniuorsily ol Maryland. College Park. MO 
20742. Ctosmg date for applications >s I December 
1907- 

The University ol Maryland Is an equal opportuni- 
ty affirmative action employer. 

Position in Reflnellon Seismology.! Mice 
University, Houston, Taxes. The Depart- 
ment of Geology plana to expand its geophysical 
program Emphasis will be on reflection seismolo- 
gy At this time applications are for the first ol two 
open faculty positions. The successful applicant will 
help in the search (or and selection ol die second 
(acuity member. 

Your mam responsibility will be to lead our de- 
portment into the area ol modem reflection seis- 
mology. Your main teaching and research Interests 
should be in the acquisition and processing of re- 
faction seismic dale You should also hefp in de- 
veloping rigorous undergraduate and graduate cur- 
ricula, wluch are supported by the traditional 
strength of tha Math Sciences, Physics, and Electri- 
cal Engineering Departments at Rice. Enthusiasm 
to work with and undertake some joint projects with 
our geologists is essential 

Our plans are to acquire e computer system con- 
figured tor high quality data processing Substantial 
seed money for this facility is already in hand. Cre- 
ative cooperation with the oil end geophysical frt- 
rkistry in Houston, Including a reasonable amount 
of consulting, is encouraged. Satary will be com- 
mensuraie with qualifications and experience. 

Please send your curriculum vitae, a summary of 
experience in seismic processing, a statement of 
research interests, and names ol three or more ref- 
erences to Dr, A W. Batty. Chairman, Department 
ol Geology. Rice University, P.O. Box IB92. Hous- 
ton, Texas 77001. Application deadline— December 
t, 1901. 

Rice la an equal opportunity employer. 

Hanford University. A postdoctoral or re- 
search associate appointment is avaifabre in the 
area of space plasma physics. Topics ol study in- 
clude data from cieciron beam experiments aboard 
the space shuttle and the behavior of low energy 
plasma rn the magnetosphere Resumes end 
names of throe references should be soni to Pro- 
fessor P M Banks. Radw Science laboratory. De- 
partment of Electrical Engineering, Stanford Univer- 
sity. Stanford. CA 94305 

Stanford University Is an equal opportunity env 
Pk>y«. 

University of Wisconsin- River Pallet Struc- 
tural OaoiogletOeophyelelet. Applications 
era fronted tor a tenure track position in Geology. 
Preference wtfl bo given to those carxMales with 
emphasis in structural gedogy or general geophys- 
ics However, other emphases wilf also be consid- 
ered The Ph D. Is required, and a desire to teach 
is essential. Academic rank and salary are depen- 
dent upon experience at the individual Course re- 
BponsJtxtfties wtf indude physical geology lecture 
and laboratory, structural geology, and other upper 
divtaion courses commensurate with background 
and training Candidates should sand a letter Of ap- 
pNcalton. resume, and three letters ol recommenda- 
tion to: Professor Samuel F. Huffman, Chairman. 
Department of Plant end Earth Science, University 
of Wlsconaln-River Faffs. RNer Faffs, Wisconsin 
54022- (715) 425-3340. The University ol Wtacon- 
sfn-FUver Faffs is an affirmative action, equal oppor-i 
(unify employer. Final dale tor receipt of appfica- , . 
ttona to January 1 5.‘ 1 982. .' 


Instrumental Analyst/Staff Research Asso- 
ciate III. Job * 81-08-23. Oversee computer- 
automated wave-length dispersive XRF spectrome- 
ter. Minimum qualifications: two years analytical 
experience or equivalent academic background, 
preferably but not necessarily with XRFC or NOVA 
computer. Duties include: maintenance and repair 
ol equipment; software development in FORTRAN 
for on-line minicomputer; participation In design and 
execution of strategies for analyzing trace metals in 
geological matorials, and Instruction of users After 
Uisl year, opportunity exists (or personal research 
as time permits. Applicants should list equipment 
and applications with which they're experienced, 
and responsibilities therewith. Salary $1765'monlh. 

Apply to Personnel Office, University of California 
Santa Cruz, 1 156 High Street, Santa Cruz, Ca 
95064 no later than November 1. 198t. 

Field Research Positions. The Exploration 
Research Laboratory of tha Colorado School of 
Mines may have Openings for e field party manager 
and'or an assistant field party manager on or about 
January I, 1982. Portion level will be negotiated 
based an qualification. This position Involves, prin- 
cipally. seismic data acquisition but the person may 
participate In a wide ranga of Reid activities includ- 
ing resistivity, gravity and magnetics, etc. This is an 
opportunity to participate with a large geophysics 
research and development group- Specific respon- 
sibilities Include planning and coordination of Held 
work, training of craw members, and supervision ol 
pre-processing. The position Is moat challenging 
and offers wide scope for Initiation and acceptance 
ol responsibility. Interaction with Industry profes- 
sionals. ERL staff, and faculty members of the De- 
partment of Geophysics Is required. It Is a position 
lor growth, and challenge. A bachelors or masters 
degree fa required for each of the positions. Field 
craw experience would be helpful. Ability lo direct 
subordinates. Interface with diverse groups, end 
communicate results is essential. Extensive Held 
time Is required tor the Assistant Field Manager. 
Significant field time Is required for the Manager. 
Schedules are not firm and are subject lo research 
commitments and research time frames. Typical 
academic environment fringe benefits are available. 

If Interested In further details or in submitting an ap- 
plication. contact Dr. James K. Applegate, Director, 
Exploration Research Laboratory. Colorado School 
of Mines, Golden, Colorado 80401. 

The Colorado School of Mines is an affirmative 
acton/equal opportunity employer. 

Q round water Hydrologist. The Minnesota 
Department of Natural Resources, Division ol Wa- 
ters has a vacancy al (he Principal Hydrologist level 
(or an experienced groundwater hydrologist to pro- 
vide leadership for a program of ground water Stud- 
ies and monitoring to support Slate Water alloca- 
tion decisions and to provide quantitative assess- 
ments for planning and management purposes. 
Address Inquiries and requests for appUcation 
forms to: Sarah P. Tufford, DNR-Dfvislon of Waters. 
Third Floor Space Center Buikffng, 444 Lafayette 
Road. Si. Paul. Minnesota, 55101. Present salary 
rang©: $23,323 to $31,132 annually, subject to revi- 
sion in the near future. 

University ol South Florida. 3 Now Faculty 
Positions m the Dopanmont of Marine Science: The 
Department of Marine Science al the iMversity of 
South Florida, 8t. Petersburg, announces the es- 
tablishment of three now faculty positions beginning 
in September 1982. AppHcattons from persons In 
the following specialties ere especially encouraged: 
Microbial ecology, marine Ichthyology, carbon- 
ate petrotogyretabfe Isotope pateodtoiatofogy, 
and physical oceanography. 

Rank and salary win depend upon professional 
experience and accompSshmenl. The minimum ex- 
pend tor Professor Is *30.000; Associate ProIaOsor. 
*22,00; and assistant professor. $20,000. The nine- 
month positions are hilly Stale supported and (en- 
ure earning. Duties wUj tnvotve appioxtoistefy 70S 
research and 26% teaching. Applicants must have . 
the Ph D. to Hekla appropriate to thefr specialties 
and promhlng records of research sccompHshmom. 
The closing date for the receipt ol wBoaBona to 
January 31, 1882. 

AppBcarte should send resumes with three rotor- 

encestoChtorman, Department of Marine science 

University of South Florida. 140 Seventh Avenue? 
South, 81 Petersburg. FL, 33701. 

The Universffy fs an iBrmaflve action equal op* , 
porturrty inaUtueon, _ • w 


University of California, Davlsi Igneous 
Patrologist. The Department of Geology invites 
applications for a tenure-track position In the field of 
Igneous petrology, at the Assistant Professor level, 
effective for the academic year 1982-1983. Prefer- 
ence will be given to candidates whose research 
demonstrates a thorough understanding of field, 
theoretical and experimental approaches to the sci- 
ence and who show promise for high caliber re- 
search on tundameniat problems. The successful 
candidate will be expected to contribute effectively 
to the existing teaching program In Igneous petrolo- 
gy el both the undergraduate and graduate levels. 

Departmental facilities Include a thln-sectlon lab- 
oratory and electron mlcroprobe. both of which are 
supported by full-time personnel, an experimental 
laboratory with high pressure piston cylinder and 
low pressure externally heated equipment, a scan- 
ning electron microscope, stable Isotope laboratory, 
as well as the usual equipment (XRF, XRD, com- 
puters, etc.). The University of California al Davis is 
located conveniently to areas containing at) types ol 
Igneous rocks. . 

The final date lor receipt of applications Is Febru- 
ary 1. 1982. The University or California Is an aqual 
opportunHy/afflrmallve action employer. 

Interested Individuals should send (heir resume 
(o: 

Jere H. Upps, Chair 

Department of Geology 

University or Cslifomla 

Davis. California 95618. 

Faculty Positional The University of 
Iowa. The Department of Physics and Astronomy 
anlfclpates one or two openings for tenure-track 
faculty In August 1982. Ona or more visiting profes- 
sorships, at any rank, are also expected to be 
available. Preference will be given to candidates 
with research activity (n the following experimental 
and theoretical areas: astronomy, astrophysics, 
atomic physics, condensed matter physics, elemen- 
tary particle physics, nuclear physics, plasma phys- 
ics. and space physics. The positions Involve un- 
dergraduate and graduate leaching, guidance ol re- 
search students, and personal research. Interested 
persons should send a tesumri, a statement ol re- 
search Interests, and (he names ol three profes- 
sional references to Search Committee. Depart- 
ment ol Physfca and Astronomy, The University ot 
Iowa. Iowa City. IA 52242. 

The University ot Iowa Is an equal opportunlty/af- 
flrmallve action employer. 

Qeophyalael Fluid Dynamlolst/Phyeloal 

Oceanographer. Applications are solicited for a 
junior faculty position In ocean physics or dynamics 
to begin In (he academic year 1982-83. Areas of 
Interest to the Department Include analytical, nu- 
merical and laboratory modeling of physical proc- 
esses and phenomena In the sea. 

Yale University fs an equal opporiunlty/affirmatlve 
action employer and encourages women and mem- 
bers of minority groups to compete tor this position. 

Curriculum vitae, publications, and tha names of 
three or more referees should be sent by 31 De- 
cember 1681 lo: Robert B. Gordon, Chairman. De- 
partment ot Geology and Geophysics. P.O. Box 
6666. New Haven. CT 0651 1. 

Faculty Positional The University of Alaba- 
ma. Applications are Invited for three (enure track 
positions to bB filled by Aug. 16. 1962. Two of the 
positions are expansion to accommodate a devel- 
oping Ph.D. program. Applicants would be expect- 
ed to leach undergraduate and graduate courses 
and actively pursue research. Ph.D- Is required tor 
retention ol position. Assistant Prolessors pre- 
ferred. 

Position 1— Structural Geologist. 

Positions 2 & 3— two from following interests: 
Hydrogeology, applied geophysics, low temperature 
geochemistry, economic gsotogy/ore deposits, coal 
petrology, palynology, and physical sedlmentology 
Ctoaing date: Jan. 15. 1982. Sand resume, tran- 
scripts, and three letters of reference to: Dr. W. 
Gary Hooks. Acting Chairman, Dspartmenl of Geol- 
ogy. The University ol Alabama, Box 1945, Univer- 
sity, AL 35488. 

The University ol Alabama Is an equal opportunl- 
tyfaSirmsfive action employer. 

Faculty Position! Environmental Engineer* 
Ing. Beginning January or September 1982. The 
position requires undergraduate and graduate 
leeching and sponsored research activities In the 
areas of water quality control and water resources. 
An earned doctorate Is required and at least one 
degree In cMI engineering is preferred. Rank will 
be al the assistant professor level and salary will 
depend upon qualifications. Apply to: Or. Lester A. 
Hoal. Chairman. Department ol CMI Engineering, 
University ol Virginia. Charlottesville. Virginia 
22901. 

An affirmative actfonfequal opportunity employer. 


POSTDOCTORAL 

FELLOWSHIP 

The Naval 

Postgraduate School, 
Monterey, CA. 

We are seeking a recent doctoral 
gradual© with an Interest in geomag- 
netics and some background in geo- 
physical Instrumentation and comput- 
er data analysis. The candidate will be 
expected to participate In ongoing ex- 
perimental program ol sea floor mag- 
netic measurements using the 
School's research vessel and remote 
land based station. Stipend competi- 
tive with current practice. For further 
Information, contact Prof. 0. Heinz, 
Dept, of Physics, Naval Postgraduate 
School, Monterey, CA, 93940, or call 
(408) 646-2116. 

NFS la an equal opportunity alhrmaHve action 
employer. 


Structural Geologlst/Unlvorelty of Wyo- 
ming, The University of Wyoming, Department of 
Geology and Geophysics seeks applicants lor a 
tenure track appointment in structural geology ex- 
pected to be available beginning (all semester 1982 
or earlier. Duties will include teaching of undergrad- 
uate and graduate courses In structural geology, 
supervising MS and PhD theses, and research In 
strucfural geology. Appointment at assistant profes- 
sor level is preferred, but applicants requesting ap- 
pointment at higher rank will be considered. Salary 
open. Applicants must have PhD degree and be 
versed In quantitative theory as well as field appli- 
cations or modem structural geology and regional 
tectonics. . 

Applicants should provide, by January 1, 1982. a 
resume, three letters of reference, and a letter ol 
application Including a statement of current re- 
search Interests and courses which the applicant 
feels qualified to teach. Applications should be sent 
to: 

Dr. Robert S. Houston/Head 
Department of Geology and Geophysics 
University of Wyoming 
Laramie, Wyoming 82071-3006. 

The University ol Wyoming Is an equal opportune 
ty/affirmatlve action employer. 

Engineering Qeologlet/Qeophysloist. 

The Department of Geological Sciences. Univer- 
sity of Saskatchewan, has a vacant tenurable posi- 
tion In engineering geology/geophysics. Applicants 
should be qualified to teach undergraduate and 
graduate courses and to conduct research In engi- 
neering geology. A background In structural geolo- 
gy may be appropriate. Well-equipped facilities are 
available for research In rock mechanics, fluid flow 
through porous media, acoustic, and electrical 
properties of rocks, and permafrost. Good opportu- 
nities axial for Joint research with qualifications and 
experience. Send applications, detailed personal 
resume Including (he names of at least three refer- 
ees. and other supporting data to Dr. W.G.E. Cald- 
well, Head, Department of Geological Sciences. 
University of Saskatchewan. Saskatoon, Saskatch- 
ewan, S7N 0W0. 

Plaaae note: until November 15, 1981 consider- 
ation will be given only to appllcante who are Cana- 
dians or larided Immigrants, alter that date all appli- 
cations will be considered. 

City Unlverelty of Now York, (Brooklyn 
Collego)! Faoulty Positions. The Depart- 
menl of Geology anticipates filling several tenure 
track positions al Full Professor level. (Salary range 
up to $43,400). Highly qualified Individuals will be 
considered for distinguished appointments at an 
additional $5,000. 

WWle candidates who have distinguished them- 
selves In any field are welcome to contact us, we 
are particularly Interested In openings In: energy re- 
sources (coal/petroleum), exploration geophysics, 
environmental geology or hydrogeology, coastel 
sedlmentology, economic geology. 

Successful applicants will be required to Institute 
an active research program, supervise Moslems 
and Ph.D. theses. Nominations and applications 
with current vitae should be sent to: Dr. S. Bhetta- 
charjl, Chairman, Dept, of Geology. Brooklyn Col- 
lege ol City University of New York, Brooklyn, New 
York 1 1 210. Positions open until filled. 

Brooklyn College, CUNY, Is an affirmative action/ 
equal opportunity employer. 
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Geophysics 

University of Colorado 

5^2l pa f^ °! Ph Z sks ’ University of Colorado at Boulder, and the Co- 
operaave Mute I for Research In Environmental Sciences (CIRES), Unlversl- 
hJr 1 „ ?i° n ' 3/N0AA an i currently recruiting for a tenure track faculty mem- 
Inwrd rmre pai ? nen ! 1 0 ^ lcs * simultaneous appointment as a Fel- 
llniuor^th? i com Plement the Department’s active role In the 
tiniUrlii Graduate Program In Geophysics. We are par- 

thp » Jil n0t exclus J ve ^ seeking persons with experience and Interest In 
physics. SPaCe aeo ^ esy ' Seodynamlcs, or related areas of theoretical geo- 

^ be at the level of assistant professor (minimum salary: 
aDD^inSn^t "? and 18 expected to start in the fall of 1982. The 
oraduatp ^ ^ participation In the Department’s undergraduate and 
supervision nf s (including offerings In the appointee's specialty), 

oUn^cL rL«reh a pra£^m nlS ap P n5priate areas ' and lhe development 

havelhrM Ioh° U ^ f 811 ? a ' ettet c - inlere5t a current curriculum vitae and 
Have three letters of reference sent no later then 1 January 1982 lot 

£ Chairman ... ' • 

' » Department of Physics ‘ •• 

■ ' ~ • Campus Box 390 T. • 

. v . University of ^orado ; ! ' ' / , ! 
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Viflinla Polytechnic Institute end State 
.M«rslt¥i Senior Research Associate. In- 

w an d abundant research and publishing op- 
including new University-owned MDS- 
ffloSEIS system. VAX 1 1-780 computer. 
Zhave experience In theory end application of 
Xijon seismology, and be interested In lhe ap- 
of reflection setemology to the solution of 

®SKmM to: Dr. D. R. Wonas. Department 
afitttodcal Sciences. Virginia Polytechnic Insll- 
JJiSl State university. Blacksburg. VA 24081- 

^University Is an equal opportunlly/afflrmetlve 
action employer. 

nil Unlvefilty/Department of Geology 
wdflmphyslos. Applications ere solicited tor 
i tolly position In solid earth geophysics to begin 
tithe academic year 1982-83. Areas of Interest to 
te Department Include seismology, exploration 
atetysics. mechanical and physical properties of 
nett end minerals, geomagnetism, and tectono- 

University is an equal opportunlty/afflrmativs 
salon employer and encourages women and mem- 
bmolrinority groups to compete for this position. 
Cuirtcdum vitae, publications and the names of 
me ot more referees should be sent by 31 De- 
(crter 1981 to Robert B. Gordon, Chairman, De- 
ponent of Geology and Geophysics, P.O. Box 
0868 , New Haven, CT 0661 1 . 

Aiilitent Prolessor shfpe/Unl varsity of Vlr- 
•tela. The Department of Environmental Sei- 
nes, University ol Virginia Invites applications tor 
me tenure track assistant professorships begin- 
Mg September 1982: 

-CSmaMogy/meleorology 
- Environmental chamlstry/geochemlalry 
-Water reBOurces/hydrology 
/gleams should have a Ph.D. and expect to 
tart undergraduate and graduate level courses In 
nk eras of specialization and to pursue a vigor- 
ous rewerch program within the context or en Inter- 
riscr-pinary department. A curriculum vitae, a brief 
fflsnant of research Interests and names of three 
ntttabwho may be contacted for references, 
roidbennl lo GBorge M. Hornberger. Depart- 
ed Environmental Sciences, Clark Hall, Unl- 
inslyd Virginia, Charlottesville. Virginia 22903. 

The University of Virginia Is an equal opportunity/ 
ifvmatlvg action employer. 

Mu Unlverelty. The Department ot Geo- 
Mncai invitee applications for a faculty position, 
dating January or July 1982, in the broad field ol 
"Wdogy-petrotogy-geochemtetry. A Ph.D. Is re- 
trod and preference may be given to scientists 
»t an established record of research. The Depart- 
rsrthai an automated electron mlcroprobe. mass 
■PMrometer and laboratory for slable isotope stud- 
lull range of high temperature and high pree- 
•viaqulpment, Including furnaces for oonlrolled 
•Oi experiments, as wall as X-ray equipment. The 
ftBKdul applicant will be expected to participate 
Tite*h The undergraduate teaching and graduate 
programs, as well as actively engage In re- 
wml Rank and salary are open but will be com- 
"'Wuraie with qualifications. 


Fnr fiirth °PP ortu, %'BquB] access employer. 
For furtesr information please contact Dr. Henry 

9. A ' l /f 0 y® r ' De P ! - ° ( Geosciences, Purdue Univer- 
sity. Weal Lafayette, IN 47907 (Tel. 317-494-3271). 
CtoBlng data for applications is November 10. 

ISO I . 


Supervisory Physical Scientist. The Re 
search Facilities Center (RFC) of NOAA In Miami. 
Florida. Is seeking a senior level sciential to man- 
age Its Research Systems Group The RFC equips 
maintains, and operates aircraft, helicopters and 
ground based equipment specifically tor atmospher- 
ic, oceanographic end environmental research. The 
Incumbent will direct a group ol scientists, engi- 
neers and technicians Involved with collection, cali- 
bration, quality control, formatting, documenting 
and delivery of data to users of lhe RFC. This posi- 
tion is In the Competitive Service. The grade and 
entrance level eatery of the position Ib G8-14. 
$37,871* per annum. Future salary adjustments are 
subject to the Merit Pay system. QUALIFICA- 
TIONS: BS or higher degree in meteorology, phys- 
ics, math, oceanography, or the physical sciences. 
In addition, 3 years of professional experience 
which has equipped the candidate with the knowl- 
edges necessary to perform the above duties. SE- 
LECTIVE FACTORS: Applicants must have experi- 
ence In a research and development environment 
and be capable of directing research in instrumen- 
tation physics, calibration techniques, advanced 
computer techniques and spectral analysis. Addi- 
tional technical Information may be obtained from 
Dr. C. B. Emmanuel (305)526-2936 or FTS 350- 
2938. TO APPLY: Current or former federal em- 
ployees should submit SF-171 and CD-332 (Em- 
ployee Appraisal). Form CD-332 may be obtained 
by calling (305) 381-4454 or FTS 360-1454. Appll- 
cante not employed by the Federal Government 
should submit a complete application package for 
"Physical Science Positions- 1 300". These forms 
may be obtained from the nearest Office ol Person- 
nel Management (OPM). ALL APPLICANTS MUST 
SUBMIT THEIR PUBLICATIONS RECORD. All ap- 
plications should be submitted to NOAA/ERL Area 
Personnel Office, 4301 Rlckenbacker Causeway, 
Miami, Florida 33149. Ret. Vac No. NOAA/ERL 
81-232. Applications must be received by Novem- 
ber 13. 1981. to receive consideration. AN EOUAL 
OPPORTUNITY EMPLOYER. ‘Salary subject to In- 
crease due to October comparability adjustment 


SelemologlsLUnlveralty of Uteh. Search 
extended: the University ol Utah is expanding its 
geophysics program in the Department ol Geology 
and Geophysics by adding a (enure track (acuity 
member In seismology at the assislant to associate 
professor level. Applicants with backgrounds and 
specialties in seismic reflection, seismic imaging, 
and theoretical seismology will be given preference. 
The Individual will be expected to teach undergrad- 
uate and graduate courses, and to pursue an active 
research program with graduate students. The de- 
partment has modem teaching and research pro- 
grams in geology and geophysics, and has close 
associations with the numerical analysis and data 
processing groups In computer science, electrical 


engineering and mathematics Tho geophysics 
component ol (he department has strong research 
and teaching programs in seismology, oieclncal 
and electromagnetic methods, thermal properties ol 
the earth, and potential fields. Curroni rosonrch in 
seismology includes: eelsmotoglcal nnri oarlhquako 
research utilizing a new POP i \no computer with 
plotter and terminals: monitoring of tho Inlermoun- 
lain SBismlc boll by a 55 station teiemoiorari net- 
work utilizing o now on-line PDP 1 1/34 computer, 
major experiments In solsmtc refraction profiling, in- 
vestigations ol seismic propogation from synthetic 
seismograms, application of invorea theory io seis- 
mology. seismic properties ol volcanic systems and 
anted research in teclonophysiCB. The closing date 
for applications is December 31. 1981 A Ph D. is 
required for this position Applicants should submit 
a vita, transcripts, a fetter describing his. her re- 
search and teaching goals, and names ol five poi- 
sons for reference to William P. Nash, Chairman. 
Department of Geology and Geophysics. University 
ol Uteh, Salt Lake City. Utah 84112. 

University of Uteh Is an equal opporlunily'flRirma- 
llve action employor. 


STUDENT OPPORTUNITIES 

Earth end Planetary Sciences, Massachu- 
setts Institute of Technology. Our Depart- 
ment has research and leaching assistantships 
available (or new graduate students enrolling in 
September 1982. Research opportunities encom- 
pass a wide rango of topics In planetary sciences, 
geophysics, geology, geochemistry, and petrology. 
8tudonts with undergraduate majors in geology, 
physics, chemistry, mathematics and englnoormg 
ore encouraged to apply. Detailed information con 
be oblalnod from Dabby Roocker, 54-912A. M.I.T.. 
Cambridge. MA02139. (617) 253-3380 

Graduate flsffssroh Asslstantshlps In 
Physical Oceanography, Opportunities for 
graduate study with Research as9lstantohlp avail- 
able for students interested in M S. or Ph D pro- 
grams. A summer program with stipend is open to 
college Juniors Write: Douglas Caldwell. School ol 
Oceanography. Oregon Stele University. Corvallis. 
OR 97331 

Graduate Teaohing 8 Research Assist- 
entehlpe/Unlverelty ol Houston. Graduate 
teaching & research assistantehips available lo 
qualified poisons interested m Sparo Physics at 
the University ol Houston Our etperimonlal pro- 
gram features rocket & balloon-borne studios ol iho 
ionosphere & magnetosphere-ionosphere coupling 
Emphasis has been on active experiments, most 
recent being a rocket-balloon campaign at Siple 
station. Antarctica in December 1 980. Future work 
includes a study ol pulsating aurora & participation 
in Wateihole II. an auroral quenching e«ponmonl 
The theoretical program is on plasma waves in the 
solar wmd & modeling ol phenomena rotated lo 
current experiments. Assistanlshlps for tirst year 
students begin at $600 mo along with oul ol stale 
tuition waivers Graduate Chairman. Physics Dept . 
University ol Houston Cenuai Campus Houston 
TX 77004 EOE 


SERVICES. SUPPLIES, COURSES. 

AND ANNOUNCEMENTS 

GEOTHERMAL DEPOSITS. (I you are financ- 
ing. planning, designing, exploring, drilling, or dig- 
ging in connection with any foim of energy, you 
naed (his complete, up-la -dale book about ilia 
world's gooiheimai- energy deposits Includes pro- 
duct' on end res owes for areas and wells Hardcov- 
er. 8 -*9 inches. 292 pages Tablo of contents, 
drawings. Index, references. 1976 $84 Taleth As- 
sociates. 120 Thunder Road. Sudbury. MA 01776 

Fundamental Concepts In Modeling Fluid 
Flow A Solute Transport In Porous Medfa. 

Short course on Fundamental Concepts in Model- 
ing Fluid Flow and Solute Transport m Porous Me- 
dia. January 28-29. (982. Princeton University, 
Princeton, N.J Principal Lecturer Gecrgo F. 

Pmder This course will focus on equation develop- 
ment and numerical modeling for a wide variety ol 
porous media problems Case sludge and hands- 
on computer exercises w'l be included Contact: 
Dr. Goorge F. Plnder, Dept ol Ciwl Engineering 
(code 123). Princeton University, prmcoton, N.J. 
08544. (609 921-1123) 


NRC RESEARCH 
ASSOCIATESHIP 

AWARD; 


Competitive nwanlt lo receni doclorni grad- 
uates ami «>p*jMcncr,l trcini ■n.rvtiq.iro's - 
tico <>l iriieiniplKvn dn>l di^racii'-m ol oirmi 
d'lliav 8» til'ImQ SOOr'IiSIS III scrt-c lt d liMC'Sl 
iaD-'irflloiim ilnougnoui inn United Smim 
O eJi SOU non nwv.vdl ollnfod I M Iho National 
n^v-arch Cuiinc’ Opp-jniimlr »ci>- ipo'-ial'-md 
GipnriQntt) in "•iitfimonlal o< (FWii'iaticril rir 
search mliordiu' 

ATMOSPHERIC 0 EARTH SCIENCES 
ENGINEERING • LIFE SCIENCES 
PHYSICS* CHEMISTRY 
ENVIRONMENTAL SCIENCES 
MATHEMATICS • SPACE SCIENCES 

Moll of Ifvj IS pioqiami in- open to nun U S 
national! and mo<u arc rux-n io ?i.-nioi in.ntii- 
•jjtiiMi m wniim laceni r-'iiDi 

A|ipii<.Uion niju-n.il!) -Aiin ilef.iii-s on 'e- 
wntn .ippoii'jnii'0% and intK'ijti-Kv iKari.-ni 
ve .lv.i' '.lb lolr-jm 

AsaGoato5hipGlfico l iM'-'h ijJ I 
NATIONAL RESEARCH COUNCIL 
2K)t Consult Ilian Avenuo N VV 
Washington DC 2iMl8 
Postmark deadline for application!: 
January IS. 


l tiornl 

iuqcit 

Naiorel Academy of Sdenctt - J 

Njtkml Academy of Engineer Ing Iratituliol Medldnt^ 




MAS Pacific Division Meeting 

A call for papers has been Issued for the 63rd Annual 
jyi/HJ of the American Association for the Advancement 
^Science, Pacific Division. Ths meeting will be held June 
1982, al the University of California at Santa Bar- 
bara - The American Meteorological Society and the Atmo- 
^Ptaiic and Hydrospheric Sciences Section (section W) of 
MAS' Pacific Division will cosponsor sessions and other 
fjoflianm on coastal meteorology, climatology, oceanogra- 
f*>y, energy, and environmental pollution. 

|/Wact8 should be sent by March 15, 1982, to John 
JJJ froflram Chairman, Department of Geography, Call- 
^aState University, Hayward, CA 94642 (telephone: 
^Ml-aiga). Requests for special equipment and audlo- 
i!Ii should accompany the abstracts, 
uina! ,ormat and additional Information can be ob- 
(tf/ru,!, 0 m Alan E. Levlton, Executive Director, AAAS (Pa- 
n lon ^ California Academy of Sciences, Golden 
m ' San Franc lsco, CA 94118 (telephone: 415-752- 
*”)' Nonmembers are encouraged to attend. $ 

Co «Mal Structure* 

wA® 8 ® f° r papers has been Issued for 'Coastal Structures 
^Peclalty conference on the design, construction, 
tuns t? 109 ’ and performance of port and coastal struc- 
n,h‘ J e c °nference is scheduled for March 9-11. 1 983 ' 
?I Wa8hln 9 ton, D.C., area. 

«n S ctivs aul hors are Invited to submit abstracts of 
inokw? 3 0r less on a subject related to one of the follow- 
groins, breakwaters, jetties, seawalls, revet- 
and m' a !i mer0ecl P'P^lnes, pile-supported structures, port 
ton, ns structures; Interaction of coastal structures with 
ilaScm'rSlk? 018 ’ and sediment transport; seismic and foun- 
8ndaimS bema w,,h P° rt ancl coastal structures; functional, 
a^j rtetaH de8, 9 n - construction (methods, equipment, 
coastal nialntenarice, and operation of port, and , 
port ^^urea; and Innovative case studies dealing w,lh 

oc^S?, f9renC0 will focus on coastal rathqr than deep : 
scono^i^ctures, on techrtlcal rather than regulatory, sodo* 

coa^ Sructure rirnerita1, ° r f Tian ® ge f nent ? 8f>ects 0 

4w!X April 1 5, l982, 8hoU!d t?e 8ertt to J. R[ch- 
tureg b? 9 !,/ C jJ 0lrr?ian ' Program Committee, Coastal Struc* 
flenBivrt^p 9°® 8 ^l Engineering Research Center, King*, . 



Antarctic Research Series Vol. 33 

Diy Valley Drilling Project 

L.D. McQlnnls, editor 
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Ocean Sciences: AGU/ASLO 
Joint Meeting 

February IB-11), 19B2 
San Antonio, Texas /fir 

Convenor: W. D. Nowlin, X AQiyASLO 
Jr., (AGU) and | Joint Meeting 

R.W.Eppley (ASLOi \ 

Abstract Deadline: lftlVyVV 

November 10, 1981 


Rtraiy ft 8. 1902 
SanArtcnaTeut 


Special Sessions * Additional special session 

Ocean CJImatB and Biological Productivity Connec- 
tions 

Overview of Laige Oceanographic Projects 
Biology and Physics of Gulf Stream Rings 
Relations Belweon Biology and Circulation In the 
Gulf of Mexico 

Geological Efforts of Ocean Circulation 
Anthropogenic Inputs lo the Ocean: DIvbtso Points 
of View 

Processes and Resources ol the North Pacific 
Shelves , 

Small Laka Limnology 
Marine end Freshwater Bloturbatlon 
Ocean-River Interaction: Sod I mentation and Chem- 
istry ■ 

Particle Fluxes in tho Water Column and Benthic 
Boundary Layer 

Relations Between Meaoscale Physical and Biologi- 
cal Processes 
Coastal Processes 

Biological end Physical Measurement Technique^ 
Microscale Processes and Effects on Biota 
Physics and Biology of Ice Edges -i : * 

Physical, Chemical and BiologJ dal Processes 1n- 
Large Lakes •: • ■ 

"SANDS (Shelf and Nearshore dynamics, of SaclI- 
menlatlon) ' j -i. 

- Call for papers published lit $O.S, 'June 23|. 







MAimiL 1981 AGU Fall Meeting 

G IntheCity~ Vf 

bythcHay' J Tho 1981 Fall Meeting will be held at 
* j the Jack Tar Hotel and the Holiday 
>7 Inn/Qofden Gateway In San Francisco 
from December 7*11. 


Registration 


Everyone who attends the meeting must register. 
Preregistration (received by November 17) saves you time and 
money, and the fee will be refunded if AGU receives written 
notice of Inability to attend by November 30. Reglelratlon 
rates are ae follows: 

At-Meetlng 

Prereglslratlon (after 11/17) 


Member 

$55 

$70 

Student Member 

$25 

$40 

Nonmember 

$75 

$90 

Student nonmomber 

$32 

$47 


Registration for 1 day only Is available at one half the 
above rales. Members of the American Meteorological Socie- 
ty, the American Society of Phologrammetry, Union Geoflslce 
Mexicans. American Congress on Surveying and Mapping, and the 
Canadian Geophysical Union may register for the meeting at the 
AGU member rates. 

The difference between member (or student member) 
registration and nonmember registration may ba applied to 
AGU dues if a completed membership application Is received 
at AGU by February 13, 1802. Current AGU annual member- 
ship rates are: $20 members: $7 student members. 

To prereglster, fill out the registration form, and return It 
with your payment to the AGU Office. Your receipt will be In- 
cluded with your proreglstrallon malarial at the meeting. 
Prereglslrants should plok up tholr registration material al the 
preregtalratton desk at Ihe Holiday InnfQokten Gateway Hotel, 
Complimentary badges for guests not attending the scientific 
sessions will be available at tho registration desk. 

Scientific Sessions 

See Program Summary next page. Both hotels will be used for 
all disciplines. 

Hotel Accommodations 

A block of rooms ($41 singles; $47 doubles) Is being held for 
meeting attendees at the Jaok Tar Hotel and at the Holiday 
Inn/Golden Gateway. Reaervallons are processed as they are 
received, so U you wish to stay al a particular hotel, you 
should make your reservation as early aa possible. Remember 
your fellow scientists need a room. Reserve In one hotel only. 
Don't be e no-show I 

Reservations must be received by November 12 to be con- 
firmed. Please use the form provided to be assured of the 
special AGU rata, and mall It directly to the hotel of your 
choice. Do not write or call the AGU office for room reserva- 
tions. 

Free parking la available only to registered guesta of each 
hotel. 

Social Events 

Two parties are planned for registrants. The loe Breaker will 
be on Monday at the Jack Tar Hotel; and a wine and cheese 
party on Thursday at the Holiday Inn/Golden Gateway Hotel. 

Complimentary refresh manta will be served dally at both 
hotels from 9:30 to 1030 A.M. and 2:30 to 3:30 P.M. 


AMERICAN GEOPHYSICAL UNION 
1961 FALL MEETING 

REGISTRATION FORM 

Jack Tar HotaUHoliday Inn- 
Golden Gateway Hotel 
December 7-1 1 , iSfli 
San Francisco. California 


Business Meetings and Sections 
Luncheons/Dinner 

The AGU Counoll will meet Sunday at 5:00 pm In the 
Japanese Pavilion (formerly the Garden Room) of the Jack 

Tar Hotel. ... . 

The Tsolonophyslcs section business meeting will follow an 
afternoon technical session' Monday evening at 5 o’clock In the 

International Room. JaeftTer Hotel. 

The Nlkko, Van Ness and Pine; the Casa de Crista!, 1122 
Post Street; and the Four Seas, 731 Grant Avenue, are the 
restaurants that will provide an atmosphere of conviviality for 
the section luncheons and dinner as listed below: 

Tuesday, December 8 

Geodesy Casa de Criatsl noon $8.00 

Seismology Nlkko noon $3.75 


$8.00 

$3.75 

(subaldlzad) 


• Program: Jim Dleterlch, USGS Program Coordinator for 

Earthquake Prediction, will speak on the current status 
of Ihe National Prediction Program. 

• Sponsors: Klnemetrics, Inc.; Teledyne Industries, Inc.; 
W. F. Sprengelher Instrument Co., Inc. 

Wednesday, December 9 

Hydrology Caaa de Crlstal noon $8.00 

Oceanography Nlkko Banquet 

room 


Meteorology Nlkko (T/K room) 11:45 am 

Solar-Planetary Four Sans a.™ " 5425 

Relationship, Four Seas 6:00 p.m. , )1|s 

fritadtM 

• Special Chinese Gourmet Banquet 

• Business meeting at 0 p.m., followed bv tha h.„ 

at 730. Reservations In advance required! C8nquel 

• Program: Franklin Martin, NASA headquarters uin 

speak on the present Statusknd future of NASA? L 
science oraaram. ^8 apace 


science program. — "WW** 

• Sponsor: RCA Astro Electronlcs/Government System. 
Division. ' N6Ta 

Thursday, December 10 

Planetology/ 

Volcanology, Nlkko Banquet 

Geochemistry, and room noon « « 

Petrology 

e An opportunity for members of both sections lomui 
In an Informal atmosphere to discuss subjected 
mutual interest. 

Geomagnetism 

■nd Nlkko (T/K room) 11:45 a.m. $825 

Paleomagnetlam 


• Program: Ferri 
Outlook from N( 


will speak on Research 


Advance reservations are suggested (SPR-required) and will be processed as they are received based 
on availability of space. Complete the registration form now. 


PLEASE CHECK 
ACCOMMODATIONS 


□ $41.00 


AMERICAN GEOPHYSICAL UNION FALL MEETING 
December 7-11, 1981 


Double Bed 


(2 persons) 

□ $47.00 

Twin Beds 


(2 persons) 

□ $47.00 


SUITES UPON REQUEST 


Extra Person - $12 (HI); $14 (JT). mo charge ror 

ChMrm under 12 sharing parents' room Al rooms subject to 
city lax. Parking in our in -twitting garage Is (tee to ail 
registered guests 

PieaH note: Reservations must be received bv Nov 12 in 
order to ba confirmed. All reservations received (hereafter wfl 
be confirmed on availability only 

'Rooms will be hard until a PH on day al snivel unless ac- 
companied by deposit lo cover firsl nighi'a reniai 


Arrival Date 

Departure Date. 
Name 


Address. 


Company Name_ 
Additional Name. 


Address. 


.AM □. 


Chock and mall to preferred hotal 


□ Holiday to Gotten Gateway or 
Alw HosaivatloflB Department 
1500 Van Hess Avenue 
Gan Francisco. Ca. 94109 
Phone a (415) 441-4000 


□ Jock Tar Hotel 

Attn Reservations Manager 
Von Ness al gesry 
Son Francisco. Co. 94101 
pneme * (8001 227-4730 


Company Name . 

Be sure to Identify yourself as an AGU attendee when you telephone 
In your reservations. 

^ mam h « H H — ^ — — i ^ M 0 m 


RETURN THIS FORM WITH PAYMENT TO: 
Meetings Registration 
American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20009 



PLEASE PRINT CLEARLY. 

Badge identification 


NAME ON 8ADGE 


AFFILIATION 


MAILING ADDRESS 


Days you plan Id alter'd □ Monday □ Tuesday □ Wednesday □ Thursday 


Office Use 
Reference Number 


Please check appropriale box 
Members ol the cooperating sociaMs may register at AGU 
iriBmoer ntfls. 

Member badges are Hus on white. 

Norm ember badges are red on vyhta 

□ Member AOU DNonmeml* 

□ Member coopers ling society. 

A *®Amerlcan Mneoroiogical Society 
ASP- American Society ol Photagrammeiry 

CGU-Canedlan Geophysical Union 


Thursday □ Friday 

DEADLINE FOR RECEIPT OF PREREGISTRATIC 
NOVEMBER 17, 1981 

(rates applicable only If received by November 17 with payrr 


MEMBER 

Mora than 
one day 

□ SB6 

One day 
□ J27J0 

STUDENT MEMBER 

□ S2B 

□ Stt.60 

NONMEMBER 

□ S76 

p 13730 

STUDENT NONMEMBER 

□ S32 

PS1&00 

ABSTRACTS (NOVEMBER 10. £OS) SB 

□ 



Tore phone It 


Address during Ihe meeling if different than abovo 


HonmemSen 

Pw di*«-enee between mprter (or vuferi 
nwmCKil f tfStoBon and imvnamMr 
regelraMm may ba aRMUM AQU **■ >1 a 
oaflipMM manXKrsiieaoplcaMnt* 
received al AGU by Fatxwy 13. i0S2 
Currant AGU annual mvnlM'snp raws aw 
120 Mamba m IT Student Members 

FMglihnb 

You raced vwi ba n you pr* '•e'siraMn 
packet The ragoiralm fee wa ba nfinM 
rl vwHtan mki oi mabMy M a Band ia 
recahod m Iba A0U oiBcaby Nmambar u 
Ihe program and moating ebtdaeia wtl 
appear in Sw November 10k»ua or EOS. 
wNCh « moled lo aH members in advene* ol 
dw mealing. - . 




Gnargato [ | v«a 

[ 1 Master Ctoige 


Maw Oala. 


SECTION LUNCHEONS/DINNER 

Cirola Mellon and Indloate number ol tlokata 

Geodesy - T ueaday - $8.00 

Geomagnetism and Paleomagnetlsm - Thursday • $8.26 
Hydrology . Wednesday - $8.00 
Meteorology - Wednesday - $835 
Oceanography - Wednesday - $8.25 
Pianetology/Volcanology, Geochemistry, and ' 

Petrology. Thursday- $830 

Seismology. Tuesday- $3.70 (aubaidtwd) / •' 

^iionS^^^^^^’Wedneeday-.- 

♦.ii.o0 {.^jeidtad) Special Chinese Gourmet . Banquet 

Overpayments (Please Identlfy)5---------^ r ' 

) ’ ' - ■ * \ : Total enclosed $ . ? , 

: i • j ' il • ' aeoofrihaniad'by paynianiw 

■ v". ‘ • ' ■■ ' • ■ 


•Q Q - .Q'Q 'd dD O 
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SSr 2 at Saturn (I) (Tues AM) 

HE 2 at Saturn (Tues PM) 

Kar 2 at Saturn (II) (Tues PM) 

IXdaN/Earth Rotation (Mon PM) 

S Field (Tues AM) 

SL Altimetry (Tues PM) 

Oeomagnetlsm and 
psIeomeflA®^ 801 

ftdnxnagnetlam (Wed AM) 

Snetlsm: Core, Crust (Wed PM) 
Sediment, Rock Magnetism (Thurs AM) 
itoieuta In Organisms (Thurs PM) 
S«jjarVarlalion/Tran8ltlons (Fri AM) 
paa, Block Motions (Fri PM) 

Hydrology 

jroajon-Sedlmsnlallon — I (Mon AM) 
Efoskxi-Sedlmentatlon — 1 1 (Mon PM) 

Hchards’ Equation— I (Tues AM) 

Richards' Equation— II (Tues PM) 

Sound-Water Geophysics — I (Wed AM) 
Ground-Water Geophysics— II (Wed PM) 
Ground-Water Contamination— I (Thurs AM) 
Gmund-Water Contamination— II (Thurs PM) 
Water-Quality Variability (Fri AM) 

Qaiaiat Hydrology— 1 (Fri AM) 

Ground-Water Hydrology (Fri PM) 

Meteorology 

Frits Elements (Mon AM) 

UST Radar (Mon PM) 

NASA Water Vapor Exp (Tues AM) 
jtmosptierlc Chemistry (Tues PM) 

Dining (Wed AM) 

ftcUlUcation & Lightning (Wed PM) 

Storm Dynamics & Electrification (Thurs AM) 
Add Precipitation (Thurs PM) 

Cxnale & Dynamics (Fri AM) 

Radiation & Aerosols (Fri PM) 

Oceanography 

Marginal Ice Zone I (Mon AM) 

Tropical Ocean I (Mon AM) 

HEBBLE I (Mon AM) 


Marine Chemistry (Mon AM) 

Marginal Ice Zone II (Mon PM) 

Tropical Ocean II (Mon PM) 

HEBBLE II (Mon PM) 

Sadiment Geochemistry (Mon PM) 
Marginal Ice Zone III (Tues AM) 

Verna Channel (Tues AM) 

MANOR (Tubs PM) 

Mid-latitude Variability (Tubs PM) 

Upper Ocean I (Wed AM) 

West Coast Shelf I (Wed AM) 
Hydrothermal Vents (Wed AM) 

Upper Ocean II (Wed PM) 

West Coast Shelf II (Wed PM) 

Sediments and Sedimentation (Wed PM) 
Southern Ocean I (Thurs AM) 

Lakes and Estuaries B, C (Thurs AM) 
Coastal Topographic Effects (Thurs AM) 
Southern Ocean II (Thurs PM) 

Chemistry of Lakes and Estuaries (Thurs 
PM) 

Coastal Oceanography (Thurs PM) 
Physical Measurements (Thurs PM) 
MARSEN i (Fri AM) 

Lakes and Estuaries P (Fri AM) 

Large Scale Circulation (Fri AM) 
MARSEN II (Fri PM) 

Polymode Local Dynamics (Fri PM) 
Paleoceanography (Fri PM) 

Planetology 

Outer Planet Satellites (Wed AM) 

Outer Planets (Wed AM) 

Primitives (Wed PM) 

Microwave Observations (Wed PM) 
Solar System Volcanlsm (Thurs AM) 
Terrestrial Planets I (Thurs PM) 
Terrestrial Planets II (Thurs PM) 

Seismology 

Global Selsmldty I (Mon AM) 

Normal Modes (Mon AM) 

Global Seismicity. II (Mon PM) 
Earthquake Sources (Mon PM) 

Marine SeiBmology (Tubs AM) 

Mostly Marine Multichannel (Tues PM) 
Mostly Multichannel Theory (Wed AM) 
California Selsmldty (Wed PM) 

Body Wave Theory (Wed PM) 

Crustal Structure (Thurs AMI 


Precursors and Radon (Thurs AM) 

Crust and Mantle (Thurs PM) 

Mt St Helens & More (Fri AM) 

Rock Physics (Fri AM) 

Arrays and Instruments (Fri AM) 

Geothermal and Scattering (Fri PM) 

Nuclear Explosions (Fri PM) 

Strong Motion (Fri PM) 

Solar.pianetary Relationships: 
Aeronomy 

Stratospheric Chemistry (Tues AM) 

Middle Almosphere/D-Regton (Tues PM) 
Thermosphere (Wed AM) 

Atmospheric Emissions (Wed PM) 

Ionospheric Holes (Thurs AM) 

Ionosphere Plasma (Thurs PM) 

Solar-Planetary Relationships: 
Cosmic Rays 

CR Transporl/IMF Structure (Tues PM) 

Flare Partlcles/Shocks'ESP (Thurs PM) 

Solar-Planetary Relationships: 
Magnetosphere Physics 

Aurora and Substorms I (Mon AM) 

Currents and Fields (Mon PM) 
lonosphere/Plasmasphera (Tues AM) 
Waves/lnslabilllies I (Tues AM) 

Reconnection (Tues PM) 

Energetic Particles (Tues PM) 

Dynamics Explorer (Wed AM) 

Lab/Space Experiments I (Wed AM) 
Juplter/Saturn I (Wed PM) 

Lab/Spaco Experiments II (Wad PM) 
Jupiter/Saturn II (Thurs AM) 

Aurora and Subslorms II (Thura AM) 
Waves/lnslabllliles II (Thurs PM) 

Models and Methodology (Fri AM) 

Space Plasma Theory I (Fii AM) 

Bow Shock (Fri PM) 

Space Plasma Theory II (Fri PM) 
Geomagnetic Pulsations (Fri PM) 

Solar.pianetary Relationships: 
Solar and Interplanetary Physics 

Solar-Terreslr Theory I (Mon AM) 
Solar-Terrestr Theory II (Mon PM) 


Solar Atmosphere (Tues AM) 

Solar Wind (Thurs AM) 

Upstream Particles Waves (Fri AM) 


Tectonophyslcs 

Sedimentary Basins (Mon Am) 

Viscosity and Convection (Mon AM) 

Rheology of Lithosphere I (Mon PM) 

Fracture 5 and Stress (Mon PM) 

Ridges and Hot Spots (Tuos AM) 
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Culp mss totally sunlit it the line. Recalculated 
q- values for solar scattering and corresponding 
array, or bind intensities or tne First Negative 
and Hetnel system are given. Laboratory bean pa- 
rinetars often lie wall within the range of lb( 

Mdel prediction, suggesting a moans of Mnlr oiled 
study of the propoiod electron-induced fluores- 
cence nechantsn. (« z . vibrational enhancement, 
optical spectra, excitation nchiniuiil. 

J. Cvophya. Bax., blue, taper U13H 

sqfij Plena so Lion, eonveetloB, or elraulatloo 
UBQK SCALI PUTT SR S3 OP A1B0UL TOISSPHSilC C0I- 
VECTI0R OBJ SH VIE WITH TIE CH1TMIIU RADU 
J. 0. Fooler (Cntar tor itaoipherto and apace 
Solencn, Oeih State Unlvarelty, n*0 54, 

Utah B4?Z2) ■ J. X- Boupoik, nd a. S. Stllei 
Ionapbarte eonveatlao at aaranl Utltodaa baa 
bias aaaalBod durlna a aariaa of loos duration 
nparUanta with tha Chatantka, llaaka lneobaraot 
■oatter rdar. Theaa npxrliisu hava ban aa re- 
folly daolnad to obtain aulra latitudinal eov- 
■rat* - 75’*) All. ealotatnlil« a leapor^ 

rioolutloo of JO aLn In oidor to rianlva tha tf- 

faata Of individual aubatoau on the sonvaallon 
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Particles and Fields— 
Magnetosphere 

Hagnetopsuiu 

DJLR'jETIC PROTONS . ALPHA PASTl-.l tj i.\. 
ELECTRONS IN MAGNETIC FL'.’.i THA’I-lLH 
EVENTS 

M. flctiolor ibai-Plincl-hotitu! Mr v.rrj- 
terroatriachfl Pliyaik. 0-i04t Gdr^l.iny. 

FRfjl D. HovoBCdlc. F.M. Ipai'lch, nnJ 
c. Glatchlar 

He have anaLync-1 ar.wrgctic- I'roion . 

Alpha particle, and olectron noaa'jrc--.-:nt5 
during two Dagnetopauae croiainjs of 
18EE-1 whLcb ahow nagnetlc fin Id 3 1 Ina - 
turaa character 1 otic of flux, tranalor 
ovnntB. Hhllo thn 10 ns aro atrea-itnj 
highly colltaatod along the wwiic 
field tho alectrona enow either rec-troplc 
dlntrlbutlori* cr dLatrlbutione which arc 
coni latent with convsccad snail icalo 
atruaturea. Fluaei and relatlvo aburuian- 
caa of Iona in Eliu transfer avontc are 
alrallar to the trapped partieLe values. 

He have alia observed alsllar pirclclc 
algnaturai when no change In tho ragr.ctlc 
field normal component ha a Lean rcasureii. 
During the occurrnnce of Hot r op I c elec- 
tron dmrlbutlona la tho abiolute elec- 
tron Hi* (above -75 kaV» greatly re- 
ducad whan compared with the flux of the 
trapped electron population. Thua, the 
electron! cannot be explained by alnplo 
leakage out of the nagneioaphero. 

J. Cwphyi. In., Blua, lip*' LA1177 


1110 Plana njtlan. convctlun. 91 clri-ulailijn 
PLASMA P1ICH ANCLE blSTPIBLIICUS SIAM HIE S'.Bil-V.- 
INJECT ICN r*(K.T 

T. I. ifsure ILnlvirali, uf fm* Hanpiiilra. 5pi=v 
Science Center, pjtkai, ha- l»;an|,u 01481} ]r,d 
t. L. atr.jld. 

Earthward prapi|<llo.i ul 

ibrupi plaaaa chan,et haa bean obiinal near l/c- 
chreacua orbit Idooc* 11 . al.. 1591). Ha i,;m 
data obtalnal fra tha Lin hat planu lanneul 
cb th* ATS- 4 apacecrilt durln, January 1590. «Mch 
piavlda elactren and tan pitch mill dtatrlbutlana 
in tha vicinity af aach in Injection from, (vt- 
drncl la found of i/watrlc ilgaaipMilc uurce 
ccnaa fat few LOO aV tlacctom altar front pairaje. 
Thla npparta tha cooeapi af itearpharlc alattron 
d(,ri4itlon af tha hat htf'i iLtltula pilot, and 
tha prepaid that tha Lnjt'.tlas frant li a ooMoj 
practpltallan-f low Laaclllr bicv««a tha hat plain* 
ar.l tba cooler plaaxa which haa bcoai apattrall/ 
da,rallJ via taterattLei with tha atnaiphari. In 
contrait, Ian. aauren cone dlirrlcuttona ara tore 
■pardlt ul r.ae claarl, uiaclatal with tna ir.- 
Jaatian Irani peitatt. Tha irjvonsal hat plaina 
alactroa Intenilt Lib which appear In iitacUtlcn 
with front pillage aahlblc a nadaac ftald-aU,neJ 
aalaatrcjy with a eLnljma at S3* pilch ld, la ar.l 
aata-tlary nlntna at asalL and Lar,a pitch angle* 
charatterlalle of ayacatrtc lota crate. Thla ta 
coni li tent with drear ceapralalon of ctaio aLec- 
trona an Lcward-collapalng flail Unit. Iona af 
cemparafaLa enorglaa da cot aaJilhlt tho Plald- 
allgtmanE, probably hacajia thalr tome parlola 
are caeparabla to or lODgar than tho CLme arala 
of collapaa an that chair aecaad lrr-or loan ara 
cot coniervcd. 

J. Ccaphyi. kai. . Hue, Paper 1A1LM 
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